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Abstract 
This thesis is devoted to the study of the sources of earnings variations in Hong 
Kong. The Mincer earnings function and its several variants are the central tools for all 
analyses. Making use of the available census data on the socio-economic backgrounds 
of working men, the earnings effects of such backgrounds are analyzed. In particular, 
indexes are derived to compare the earnings differentials among educational fields, 
industries, and occupations. The major finding is that after accounting for the effects of 
schooling and experience, the earnings effects of such backgrounds are often 




本 論 文 旨 在 探 討 香 港 的 收 入 差 異 的 來 源 ° 本 
文 所 引 用 的 分 析 工 具 主 要 爲 明 沙 （ M i n c e r ) 
的 收 入 函 數 及 其 數 種 變 式 。 以 本 港 人 口 普 查 
所 提 供 的 關 於 就 業 人 士 社 會 及 經 濟 背 景 的 
統 計 數 據 ， 作 者 分 析 了 這 些 背 景 對 收 入 的 影 
響 。 作 者 更 得 出 指 數 ， 比 較 不 同 學 科 、 行 業 
和 職 業 背 景 的 收 入 差 異 。 本 文 主 要 的 硏 究 結 
果 是 ， 除 去 教 育 和 經 驗 的 影 響 後 ， 這 些 背 景 
對 收 入 常 有 顯 著 的 影 響 。 因 此 ， 學 科 、 行 業 
和 職 業 三 方 面 的 背 景 一 起 對 收 入 有 不 同 的 
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Chapter 1 Introduction and Overview 
The observation that people have different capacities to eam money has long 
been noticed. It is thus natural to ask why people eam differently. By and large, 
common-sense may lead us to answer this important question by considering 
interpersonal differences in innate ability, education, experience, training, age, and 
even sex or race, both of which have implications for discrimination in the labour 
market. In economics, we have well-established theories and empirical tools that 
allow us to analyze the determinants of earnings. The dominant theory for earnings 
determination is the theory of human capital. It puts education and on-the-job training 
to be the primary considerations. In empirical studies, the statistical eamings function 
offers elegant ways to study the sources of eamings variations. Over the past three 
decades, successful empirical studies using the eamings function abound in every 
country over the world where suitable data are available. 
Since the 1970s, the Hong Kong Census and Statistics Department has started 
to collect data on a range of demographic and socio-economic characteristics of the 
whole Hong Kong population. The collected data are regularly published in the census 
reports. After decades of experience in census data collection, the government 
statisticians can provide in the latest censuses satisfactory data for social scientists to 
use in academic research. The edited volumes by Chung and Wong (1992) and Bray 
(1993) bring together the several articles on eamings and human capital that Hong 
Kong scholars and their students researched by employing the census data of 1976, 
1981, and 1986. The studies in these volumes, together with a few articles published 
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elsewhere, have skillfully made use of the available data to address many interesting 
aspects of the issue of earnings variations. 
The present thesis is partly a continuation and partly an extension of the 
previous studies. It considers some of the questions that ,have been dealt with in the 
past, as well as some others that researchers have not studied thus far. These other 
questions include whether there are industrial and occupational differences in 
earnings, and whether and why people of different educational fields eam differently 
in alternative industries and occupations. 
% 
All empirical studies in this thesis make use of the latest available Population 
Census of 1991. Throughout the present thesis, the Population Land Census of 1981 
has also been used to render a ten-year period's comparison. The data of 1976 and 
1986, which are collected in by-censuses, are not used in the present study. 
The remainder of this chapter includes two more sections. The first introduces 
the age-eamings profiles for the working population of Hong Kong. The second is an 
overview of the whole thesis. 
I. Age-Earnings Profiles 
Before we delve into the empirical analyses in subsequent chapters, it is 
interesting first to have a feel of the landscape of earnings at the outset. 
A casual inspection of the 1% samples of the 1981 and 1991 censuses can 
already tell why earnings variation is an interesting topic. In Table 1, the average 
monthly incomes of all working individuals in the samples are calculated and 
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TABLE 1: 
Age-earnings Profiles for Working Individuals in Hong Kong, 1981 & 1991 
1981 
^ 
Monthly Income (HK$) 20-29 30-39 40-49 50-59 60-69 
No Schooling/Kindergarten 882.55~~1,195.30~~~1,365.50~~1,145.20 978.70 
Primary 1,348.60 1,609.60 1,644.50 1,597.70 1,351.70 
Lower Secondary 1,493.30 2,027.90 1,897.40 2,162.30 2,218.50 
Higher Secondary 1,664.40 2,770.40 3,160.80 3,177.00 2,756.00 
Matriculation 2,068.10 3,653.20 3,754.90 8,155.60 2,579.00 
Tertiary: Non-Degree 2,437.60 4,456.70 5,198.90 5,505.60 2,673.10 
Tertiary: Degree 4,107.30 7,385.50 5,947.60 8,886.20 7,062.30 
Source: 1% sample o f H o n g Kong Population Census, .1981. 
1991 
^ 
Monthly Income (HK$) 20-29 30-39 40-49 50-59 60-69 
No Schooling/Kindergarten 3,186.90~~~3,891.70"""4,000.50~~3,661.80~~2,919.60 
Primary 4,388.60 5,070.00 5,156.50 4,738.50 4,266.80 
Lower Secondary 4,905.20 6,095.60 6,194.80 6,281.90 6,819.10 
Higher Secondary 5,605.80 8,115.20 9,489.10 9,433.00 9,852.50 
Matriculation 7,043.80 11,278.00 13,849.00 13,017.00 11,741.00 
Tertiary: Non-Degree 7,883.00 14,473.00 15,426.00 13,340.00 12,819.00 
Tertiary: Degree 11,748.00 23,515.00 28,324.00 20,798.00 14,279.00 
Source: 1% sample of Hong Kong Population Census, 1991. 
tabulated according to schooling level and age. The first column shows educational 
groups from no schooling to tertiary education. A typical Hong Kong citizen attends 
kindergarten before 6 years of age. At age 6, the pupil enters a primary school that 
lasts 6 years. Then this is followed by 3 years of lower secondary education. The pupil 
is fully subsidized by the government for these first 9 years of formal education. 
Afterwards, most pupils choose to proceed to higher secondary school that lasts 2 
more years. If their results in the Hong Kong Certificate of Education Examination 
(H.K.C.E.E.) are competitive enough, they can choose to proceed to the two-year 
matriculation programme. At the end of matriculation, they have to take the Hong 
Kong Advanced Level Examination (H.K.A.L.) which serves as the major criterion for 
university admission. The most successful examinees fill all the places at universities, 
while the others may choose to enroll in one-year non-degree courses in technical 
institutes and post-secondary colleges, or may simply choose to work. In the table, the 
figures across each row refer to the average monthly incomes of people from different 
age groups. Five age groups are distinguished here: 20-29, 30-39, 40-49，50-59, and 
60-69. All figures for average monthly income are measured in current Hong Kong 
dollar. 
A top-down reading of the figures in each column reveals the first empirical 
regularity in the data: people with more schooling eam more. This holds true for all 
age groups in 1991, and for the three younger groups in 1981. The two 1981 
exceptions occur in the 50-59 age group with higher earnings at matriculation level 
than at non-degree tertiary level, and in the 60-69 age group with higher earnings at 
higher secondary level than at matriculation level. Considering that people of these 
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two groups received their education in the World War II era of the 1930s and the 
1940s, we should instead be surprised by so few exceptions. 
Another regularity in the data can be observed by reading each row from left to 
right: people receive higher earnings as they grow older, but after reaching a 
maximum at an age around 50, earnings growth stops and diminishes afterwards. 
There are more exceptions for this regularity, especially in 1981. The primary 
explanation is that age is not the correct factor contributing to earnings growth. 
Instead, it is the job experience people accumulate over their working lives that 
improves their productivity and thus accounts for the wage increases. If people keep 
on working after graduation, job experience increases each year at the same pace as 
their age. Many complications in reality can break this link between age and 
experience. The first obvious one is that people may at times drop out of the labour 
force. The typical reason is due to women: they leave theirjobs temporarily when they 
are pregnant, or even permanently to become housewives for looking after their 
children. Another complication is also obvious: people with the same age have 
different schooling levels, so their years of experience are different. Having said these, 
we should again be surprised by the general patterns we can still observe from the 
table that merely puts people into separate age groups. 
Tables lA and lB tabulate respectively the average monthly income of 
working men and working women in Hong Kong. The regularities we observed for all 
working individuals also appear in the figures for working men. For working women, 
the first regularity that more education pays more still holds in general, but the second 
pattern concerned with life cycle earnings is different from that of working men. This 
alternative pattem, which is more obvious in the figures for 1991, is that working 
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TABLE lA: 
Age-earnings Profiles for Working Men in Hong Kong, 1981 & 1991 
J ^ 
^ 
Monthly Income (HK$) 20-29 30-39 40-49 50-59 60-69 
No Schooling/Kindergarten 1,144.70~~1,707.00~~2,039.20~~1,587.70~~1,305.10 
Primary 1,568.30 1,895.50 1,924.00 1,731.30 1,451.00 
Lower Secondary 1,651.50 2,234.80 2,108.40 2,344.80 2,317.30 
Higher Secondary 1,788.10 3,012.50 3,422.10 3,309.80 2,795.20 
Matriculation 2,168.00 3,851.20 4,137.70 9,167.20 2,821.10 
Tertiary: Non-Degree 2,606.90 4,959.40 5,817.00 6,236.80 2,504.20 
Tertiary: Degree 4,458.20 8,076.00 6,088.10 9,165.50 7,498.00 
Source: 1 % sample of Hong Kong Population Census, 1981. 
1991 
^ 
Monthly Income (HK$) 20-29 30-39 40-49 50-59 60-69 
No Schooling/Kindergarten 3,888.70~~~4,754.60~~5,077.40"""4,518.80"""3,572.30 
Primary 4,944.90 6,086.60 6,288.20 5,252.90 4,572.80 
Lower Secondary 5,310.30 6,931.50 7,133.40 6,888.10 7,350.60 
Higher Secondary 6,065.50 9,264.80 10,675.00 10,118.00 10,321.00 
Matriculation 7,254.90 12,370.00 16,540.00 13,983.00 12,936.00 
Tertiary: Non-Degree 8,039.70 16,097.00 17,758.00 14,081.00 13,377.00 
Tertiary: Degree 13,084.00 26,784.00 33,189.00 23,172.00 15,610.00 
Source: 1% sample o f H o n g Kong Population Census, 1991. 
TABLE lB: 
Age-earnings Profiles for Working Women in Hong Kong, 1981 & 1991 
1 2 ^ 
^ 
Monthly Income (HK$) 20-29 30-39 40-49 50-59 60-69 
No Schooling/Kindergarten 658.94 771.96 849.03 864.36 797.47 
Primary 1,047.10 908.59 901.49 986.60 796.88 
Lower Secondary 1,130.70 1,246.40 1,044.10 941.91 1,366.30 
Higher Secondary 1,532.20 2,252.10 2,226.60 2,224.60 2,233.30 
Matriculation 1,927.20 3,043.90 2,530.00 3,300.00 400.00 
Tertiary: Non-Degree 2,207.30 3,528.60 4,127.40 4,043.30 4,700.00 
Tertiary: Degree 3,610.10 5,314.00 5,432.40 7,188.80 3,250.00 
Source: 1 % sample of Hong Kong Population Census, 1981. 
1991 
^ 
Monthly Income (HK$) 20-29 30-39 40-49 50-59 60-69 
No Schooling/Kindergarten 2,381.10~~3,079.50~~~2,938.00"""2,660.70~~2,321.50 
Primary 3,619.80 3,305.80 3,337.60 3,121.10 2,736.50 
Lower Secondary 3,941.80 3,986.60 3,722.80 3,310.60 2,528.60 
Higher Secondary 5,216.00 6,609.90 6,859.50 6,674.00 6,570.00 
Matriculation 6,881.40 9,459.00 7,802.60 8,326.10 3,375.00 
Tertiary: Non-Degree 7,727.00 11,671.00 12,028.00 11,857.00 10,025.00 
Tertiary: Degree 10,029.00 16,976.00 14,703.00 11,449.00 6,625.00 
Source: 1% sample of Hong Kong Population Census, 1991. 
women hit their maximum earnings earlier than working men at an age around 30. 
Afterwards, their earnings diminish gradually. This pattem can be seen for each 
schooling level in 1991, while it is interrupted by several exceptions in 1981. A 
tentative explanation for this may be again that women have to leave the labor force 
for childbearing, which is more likely to occur during their young ages. Accumulation 
of job experience is thus much affected. Therefore, the labour supply decision of 
women is indeed more complicated than that ofmen. 
A further comparison of the figures for working men and those for working 
women shows another regularity: men consistently eam more than women within each 
schooling and age subgroup. Detailed figures on average monthly income for both 
sexes can be found in Table 2. There is only one exception that women eam a bit more 
than men. This exception happened in 1981 when women eamed HK$20.70 from 
secondary employments, more than the HK$20.45 for men. There should be some 
interesting stories behind this observation, like perhaps women did more part-time 
jobs than men. However, this is out of the scope of this thesis. All in all, suffice it to 
say that the gender gap in earnings has long attracted the attention of researchers who, 
in process of analyzing the sources of this gap, have contributed huge literatures on 
female labour supply and labour market discrimination. The gender gap is not the 
concern of this thesis. The reader can consult Lui and Suen (1993) and Suen (1995) 
for studies using Hong Kong data. 
The figures in Tables 1, lA, and lB can be plotted in diagrams called age-
earnings profiles. The 1981 profiles for working individuals, working men, and 
working women are drawn in Figures lA, lB, and lC respectively. The 1991 
counterparts are drawn in Figures 2A, 2B, and 2C. For each diagram, the vertical axis 
12 
TABLE 2: 
Average Monthly Income ofWorking Population by Gender 
in Hong Kong, 1981 & 1991 
1981 
Income from Income from ^ , ^ , 
� . . A, Other Cash 、， ^ 
Average Monthly Income (in Mam Other Income <^ s^es 
current HK$) Employment Employment 
f ^ $2,195.70 $20.45 $132.63 14,528 
Women $1,325.30 $20.70 $41.62 8,181 
M $1,882.10 $20.54 $99.85 22,709 
1991 
Income from Income from „^, 广 , 
� . . ^ , Other Cash ^, . 
Average Monthly Income (in Mam Other hcome cases 
current HK$) Employment Employment 
^ $8,502.60 $79.89 $556.99 16,448 
Women $5,602.30 $32.99 $202.35 10,035 
All $7,403.60 $62.12 $422.61 26,483 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































measures average monthly income, while the horizontal axis indicates the age groups. 
Each row of figures in the tables corresponds to a separate profile in the diagrams. 
It is interesting to note that the more educated groups have higher profiles, and 
the shapes of the profiles are generally concave. Also note that the maximums of the 
profiles occur at different ages for the two sexes. All these are just the exact graphical 
representations of the regularities we have previously discussed. 
Comparing the profiles for 1981 to those for 1991, we find that the 1991 
profiles have better concave shapes. The idiosyncrasies of the 1981 profiles mainly 
i 
happen in the older age groups. Such idiosyncrasies vanish when the 60-69 group in 
1981 dropped out in l991, and the members of the former 50-59 group grew older 
after ten years. 
One further interesting observation from the data sets can be made by using the 
personal records on school attendance. This reports whether a person is studying full- I, 
time or part-time, and whether he or she has completed or has withdrawn from the � 
highest level of educational attainment claimed. Those who have withdrawn can be 
regarded as school dropouts, while those who have completed their studies are 
certainly graduates. In Tables 3A and 3B, the working population is categorized into 
dropouts and graduates for each educational level. The average monthly earnings of 
each group have been put into separate columns. Define the dropout rate as the 
number of dropouts divided by the sum of both dropouts and graduates. Also, define 
the dropout-graduate income ratio as the average monthly income of dropouts divided 
by that of graduates. The dropout rate and the income ratio are calculated in the last 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































For the working population as a whole, there seems to be a relationship 
between the dropout rate and the income ratio: the higher the income ratio, the higher 
the dropout rate. An increase in the income ratio means dropouts have improvement in 
earnings relative to graduates. So, if students find that there is not much difference in 
earnings between dropping out or staying in, there may be higher incentive for them to 
become dropouts, especially when studying and taking examinations are painful. This 
I 
relationship is also loosely evident from the figures for working men and working 
I 
women, with the exceptions for students at the matriculation level. This is not 
1 
！ 
surprising because this is the pre-university level where students are all struggling for | 
admissions to universities. Each year, there are new students, dropouts, graduates, and 
repeaters co-existing at this level. Hence, the story behind the observed figures must 
be more complicated. 
A comparison of the average earnings between dropouts and graduates show 丨 
- 4 
that the former generally eam less than the latter at each educational level. Except for I 
the matriculation level, this gap is wider as one progresses to higher levels. Therefore, 
we may tentatively infer that schooling does contribute to earnings. As will be 
discussed in the next chapter, some may argue that there is an ability problem 
involved: those who can continue with their studies have higher abilities, so they eam 
more because they are more able, not because they are more educated. Then, for the 
present case, one may argue that the dropouts cannot continue with their studies and 
are therefore less able, hence their lower income. No matter how much truth there is in 
this argument, we are not going to delve into it at the moment. Our brief preview over 
the data for earnings is enough at this stage. 
23 
II. An Overview of the Thesis 
The next chapter is a literature review of the theory and evidence of eamings 
determination. It starts with a brief summary of the theory of human capital in section 
I. In section II, Mincer's statistical eamings function is developed. The problem of 
ability bias in calculating the rate of retum to schooling is also discussed. Section III 
includes a selective summary of empirical evidence found in the context of Hong 
i 
Kong. 
Chapter 3 describes the data sets and the variables used in subsequent 
analyses. Data problems are discussed at this early stage to remind the reader to 
remember the limitations imposed by the data which are always far from being ideal. 




function and several of its variant forms are employed extensively to analyze the j 
V 
determinants of eamings. In Chapter 4, we will see how well the eamings function fits 
the data for working men in Hong Kong. Then, in Chapter 5, we further the analysis 
by adding educational fields as determinants. An index will be created to summarize 
the contributions of alternative educational fields to eamings. 
In Chapters 6 and 7, the exercise will be repeated on the various industrial and 
occupational subgroups. Chapter 6 is devoted to study the industrial differences in 
earnings, while Chapter 7 the occupational differences. In both cases, the 
contributions of alternative educational fields will also be discussed. 
The last chapter is a conclusion that recapitulates the main theme, and offers 
suggestions for future research. 
24 
Chapter 2 Literature Review 
This chapter briefly reviews the theory of human capital and the empirical 
tools for analyzing earnings determination. They are respectively reviewed in the first 
two sections. The last section is a selective summary of evidence found in Hong 
Kong. 
I. Human Capital as a Determinant ofEarnings 
While today's economists generally view human capital as the major 
determinant of earnings, the notion of human capital is not a recent invention. The 
study of earnings variations has a long history in economics. As discussed in Kiker 
I 
(1966), the earliest writings on notions not much different from human capital can be * 
traced back to Sir William Petty in 1691 and Adam Smith in 1776. The subsequent 
development of human capital theory is made by the great economists including Jacob 
Mincer (1957, 1958, 1962, 1974), Theodore Schultz (1960, 1961), and Gary Becker 
(1962, 1964，1975, 1993). 
A. The Early Roots: Adam Smith 
Early in 1776, Adam Smith wrote in his monumental masterpiece "The Wealth 
ofNations” the following definitive paragraphs. 
“When any expensive machine is erected, the extraordinary work to be 
performed by it before it is wom out, it must be expected, will replace the capital 
25 
laid out upon it, with at least the ordinary profits. A man educated at the expense of 
much labour and time to any of those employments which require extraordinary 
dexterity and skill, may be compared to one of those expensive machines. The 
work which he leams to perform, it must be expected, over and above the usual 
wages of common labour, will replace to him the whole expence of his education, 
with at least the ordinary profits of an equally valuable capital. It must do this too 
in a reasonable time, regard being had to the very uncertain duration of human life, 
in the same manner as to the more certain duration of the machine.", and 
"...of the acquired and useful abilities of all the inhabitants or members of the 
society. The acquisition of such talents, by the maintenance of the acquirer during 
his education, study, or apprenticeship, always costs a real expence, which is a 
capital fixed and realized, as it were, in his person. Those talents, as they make a 
I ] 
part of his fortune, so do they likewise of that of the society, to which he belongs. | 
丨  
The improved dexterity of a workman may be considered in the same light as a | 
machine or instrument of trade which facilitates and abridges labour, and which, 
though it costs a certain expence, repays that expence with a profit.，" 
Although Smith did not use the modem fashionable term "human capital", he 
had already succinctly spelled out the nature of such valuable abilities acquired by 
man. On human capital, he provided us with three insights. First, the "extraordinary 
dexterity and skill" acquired by education can be viewed as a kind of capital, or 
simply analogous to "machines". Thus this can generate income streams for the person 
who acquires such skills. Second, the acquisition of such skills either by education, 
study or apprenticeship, involves costs and uncertainty. Third, which is the most 
‘Smith (1776). Book I’ Chapter X, Part I，6; Book II, Chapter I, 17. 
26 
important, any person when faced with this problem must consider both the costs of 
acquiring such "capital" and the forthcoming repayments that it will generate. This is 
exactly the familiar problem we consider in modem human capital theory: 
maximizing the discounted present value of future income streams, net of the costs of 
investments. 
In a contemporary review article, Freeman (1986) wrote, "at the heart of the 
human capital model is the notion that education is an investment of current time and 
money for future pay", thus the "individual will maximize net wealth by equating the 
i 
2 I 
marginal cost of schooling to the marginal returns". It is indeed remarkable that 
Smith at his early times had already told nearly everything essential to the modem 
theories ofhuman capital. 
.彳 j 
I • 
B. Rapid Development in Human Capital Theory in The Late 20th : 
Century 丨 
i 
In line with Smith's insights, economists of the 20th century have been doing ‘ 
their research on human capital since the late 1950s and the early 1960s. The most 
notable ofthem are Jacob Mincer (1957, 1958，1962), Theodore Schultz (1960, 1961) 
and Gary Becker (1962, 1964). In particular, the Nobel laureates Schultz (1961) and 
Becker (1962, 1964) have laid down the solid theoretical foundation for all the works 
that follow. Their contribution is most noticeable in arousing the prevalent interest of 
economists, social scientists and even the general public in the notion of human 
capital. People began talking about investments in human capital, the rate of retum to 
schooling, the economics of education, the contribution of human capital to economic 
-Freeman (1986), pp.367-368. 
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growth, and many other related questions. Today, "human capital" has already become 
a cliched term that can be frequently seen in newspapers and popular magazines. 
In a nutshell, the theory of human capital can be summarized in several 
propositions. This has been done in a paragraph by Willis (1986) as follows: 
"Additional schooling entails opportunity costs in the form of forgone earnings 
plus direct expenses such as tuition. To induce a worker to undertake additional 
schooling, he must be compensated by sufficiently higher lifetime eamings. To 
command higher eamings, more schooled workers must be sufficiently more 
productive than their less schooled fellow workers. In long-run competitive 
equilibrium, the relationship between lifetime eamings and schooling is such that 
(a) the supply and demand for workers of each schooling level are equated and (b) 
no worker wishes to alter his schooling leveL"^ 丨 
Putting the above propositions into mathematics, an individual is therefore assumed to : 
I 、 
be maximizing the discounted present value of future eamings, net of the opportunity 




for an individual who has taken ^ years of schooling, and who will work for (n - s) 
years after graduation. For simplicity, his annual income, Ys, is assumed to be constant 
after graduation. If he takes an additional year of schooling, he will incur opportunity 
costs in the form of forgone eamings because he has to give up the annual income (7) 
that can be eamed when he is a student. In retum, the expected eamings should be 
higher after the additional year of schooling is taken. As a result, the individual's 
^Will is(1986), p.527. 
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optimum is found by investing in schooling until the marginal benefit of increased 
discounted future eamings is equated to the costs ofinvestments. 
With the simple framework outlined above, a number of implications can 
already be derived. First, young people have better incentives in schooling 
investments, because they have longer remaining working lives to recoup the benefits, 
and incur less forgone eamings as income is lower at their young ages. Second, the 
larger the eamings differentials between the different schooling levels, the higher the 
incentives for people to invest in schooling, ceteris paribus. Third, the higher the 
discount rate, the lower the present value of future eamings, thus the lower the 
incentives for schooling investments. Fourth, people with higher ability invest more in 
schooling because their productivity gain resulting from additional schooling is higher 
than people with lower ability. This last proposition is related to the "ability bias" 
problem which will be discussed later. 
II. Empirical Labour Economics: Mincer's Statistical Earnings 
Function 
A. Development of the Statistical Earnings Function 
The empirical content of human capital theory has been richly filled by other 
cohorts of economists, most famous of which is Jacob Mincer (1974). The Mincer-
type earnings functions have come to become one of the most powerful tools for 
empirical studies in human capital. As Willis (1986) wrote in his survey article, "the 
Mincer earnings function has been one of the great success stories of modem labor 
economics. It has been used in hundreds of studies using data from virtually every 
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historical period and country for which suitable data exist."^ The standard human 
capital earnings function pioneered by Mincer takes the following form: 
ln_y = y^o + P\S + P)x + P^x^ + u, 
where y is "earnings", s is "years of schooling", and x is "years of experience". In the 
remainder of this section, we will try to show the derivations for the above earnings 
function. 
As discussed in Bemdt (1991), the 1986 survey article by Willis has pointed 
out that the attempts to derive the earnings function from maximization problems of 
individuals subject to intertemporal budget constraints have been unsuccessful in 
general. It is because it is still impossible to obtain closed form solutions to such 
problems. He concludes that the earnings function is just an approximation to the 
solutions of such maximization problems. However, the functional form of the 
earnings function can be determined by making further assumptions. The discussion in 
Bemdt (1991), which follows closely those of Addison and Siebert (1979), can be 
usefully re-stated here as a concise review. 
First, assume that forgone earnings are the only opportunity costs of schooling, 
and also assume that the annual rate of retum to schooling r is the same for all 
schooling levels. Then the earnings after s years of schooling, 7 ,^ will be equal to the 
earnings with no schooling, 7o, times the accumulated increments resulted from the 
retums to schooling: 
^ . - ^ ( l + 0 ^ 
4 Willis(1986), p.526. 
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The rate of retum r is a small number, so we can approximate (1 + rY by e^^. 
Therefore, we can rewrite the previous expression as: 
( = %Z^ 
Take logarithms on both sides, and add a disturbance term to change it into a 
statistical formulation, we finally get 
I 
lnY^ = ln7o + rs + u. 
This is the earnings function with schooling as the only regressor. The rate of retum to 
schooling is simply r, because by direct differentiation, 
d ln7, _ d YJ^ s _ 
z n 二 厂. 
d s Y, ‘ 
Mincer further modified it to also include on-the-job training as a determinant of ^ 
earnings. Witnessing the concave shapes of the earnings profiles, the modification is | 
‘ I 
to make it quadratic in on-the-job training. Owing to the difficulties of measuring and <. 
reporting on-the-job training, plus the rare availability of data on training, Mincer 
adopted a transformation to create the variable experience, denoted by x. 
X = AGE - s - 6 . 
Thus people are assumed to begin work immediately after graduation when they are (6" 
+ 6) years' old. The resulting modified earnings function is: 
lnY^ = ln^ + rs + ax + bx^ + u. 
Now, we change the notations for the coefficients to indicate that they are to be 
estimated by suitable statistical methods, the earnings function becomes 
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lny = p^ + P\S + P2^ +y^3^2 + u. 
This is precisely the most standard earnings function pioneered by Mincer. If we wish 
to capture the nonlinear effects of schooling on earnings, we may further add a 
quadratic term s^  into the model. 
B. The problem of ability bias 
In some former parts of this thesis, we have aLready alluded to a problem 
related to omitted ability bias. Essentially, this problem refers to the situation when 
individuals' ability is a variable omitted from the earnings function, thus leading to 
biases in the coefficient estimates of other regressors in the model. It is generally 
believed by the critics that people with higher ability will receive more schooling, 
because they find it less painful in acquiring knowledge, and they can outplay others 
when they climb up the academic pyramid. Hence, ability and schooling are positively 
correlated variables. If this problem does exist but is ignored, the estimated rates of 
retum to schooling will be biased upwards, as they are capturing both the effects of 
ability and schooling. 
A reformulation of the earnings function allows us to find some hints of the 
ability problem. Since the more able people have better learning abilities, they should 
receive more on-the-job training for the same years of experience. Then they should 
have faster earnings growth than the less educated as they accumulate experience. 
Graphically, their age-eamings profiles should have steeper slopes than the less 
educated. Therefore, we can reformulate the earnings function by adding an 
interaction term, 5x, which is defined as the multiple ofschooling and experience. 
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\ny 二 y^o + P\S + Pi^ +y^3^2 + p^sx + u 
Taking derivative of the above with respect to experience x, we get the slope of the 
earnings profile: 
^^^p^+2p^x + p^s. 
d X 
If p � i s found to be significant and positive, the earnings profiles for the more 
educated are steeper. This can be interpreted as a manifestation of the ability problem. 
‘Solutions to the problem of omitted ability bias are of three types in general.^ 
The first makes use of data on intelligence measures with an aim of accounting for the 
effects of ability by defining a variable for ability. The pioneering study for this 
method is Griliches and Mason (1972). Their study revealed that ability measures 
were not correlated with schooling, thus did not support the existence of the ability 
problem. The second way to correct for the problem makes use of data from identical 
> 
twins. This is pioneered by Taubman (1976a, 1976b), in which he attempted to control 
for the effects of ability and family backgrounds on earnings. In contrast to the results 
of Griliches and Mason (1972), his showed that schooling and ability were highly 
correlated. The third way is to use panel data with fixed effects of ability assumed. 
Thus repeated observations are to be collected from the same individuals, with the 
hope that the ability factor is constant over time. Then we can find out the separate 
effects of schooling on earnings. 
5 This briefreview is based on Bemdt(1991), pp.166-167. 
^ -> 
j j 
In the present thesis, I am not going to delve into any type of solutions for the 
ability problem because of the absence of data. Morever, the findings of the studies on 
ability bias are mixed. To borrow from the comments ofBemdt (1991): 
"Suffice it to say that at this time there does not yet appear to be convincing 
evidence that differences in abilities account for a sizable proportion of the 
earnings differentials among individuals who have differing amounts of 
schooling.',6 
• I ！ 
i 
！ 
III. Empirical Evidence 
This section is a very brief, selective but representative summary of the 
empirical evidence that have been found on earnings variations in Hong Kong. ‘ 
• 
Essentially, we are to review the evidence found in three early papers by Kwok, 
i I ^ 
. / 
Wong, and Chung respectively that are collected in the edited volume by Chung and 丨 
I 、 
Wong(1992). 
In the first place, we are to review the estimates for the rate of retum to 
schooling in Hong Kong. Kvvok (1984) exactly employed Mincer's earnings function 
to analyze the census data for 1976 and 1981. He only applied OLS to the working 
men in the samples. According to the most standard formulation of the earnings 
function, the estimated rates of retum for the two years are 6.54% and 5.97% 
respectively. In the next chapter we will repeat this exercise for the census data for 
1981 and 1991. We vvill see that the 1981 estimate found in this thesis is a bit 
different from the figure reported in Kvvok, even the same OLS procedures are used. 
^ Bemdt(1991), p. l67. 
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The difference in the estimates is solely due to the researchers' approaches in cutting 
away irrelevant data. More on this in the next chapter. 
In Kwok's article, he has also employed the "overtaking sets" to compute the 
rates of retum. The idea is to run an earnings function with schooling as the only 
regressor in the sub-sample of working men who have just passed the "overtaking 
year" when their observed earnings are most correlated with schooling. Usually the 
less experienced workers who have just graduated for some years will be chosen as 
I 
the "overtaking sets". The OLS regressions applied to these sets generate similar | 
figures of around 12.3% as the estimated rates of retum to schooling in both 1976 and 
1981. These estimates are larger than the ones computed from running the standard 
earnings function on the whole sample of working men. Kwok attributed the 
I 
explanation for these different estimates to the "vintage effects", which include any 
k 
peculiar effect resulting from differences in socio-economic backgrounds among : 
/ 
different vintages of people bom in different periods. I 
Wong (1992) employed the earlier non-econometric techniques to calculate the 
private and social rates of return to schooling. He calculated the private rates of retum 
for upper secondary, matriculation, and university education for the years 1976, 1981, 
and 1986. In 1976, the estimates for the three educational levels are respectively: 
17.89%-18.16%, 24.82%, and 15.11%. In 1981, they are: 10.73%, 18.95%, and 
23.42%. Those are 1986 are: 12.20%, 13.93%, and 26.94%. These figures are close to 
but still different from the ones calculated in the next chapter. 
Also by using Mincer's earnings function, Chung (1992) also computed 
figures of rates of return to schooling for 1976 and 1981. His 1976 estimates are: 
14.4% for upper secondary, 17.1% for matriculation, and 23.4% for university 
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education. The 1981 counterparts are: 11.7%, 14.2%, and 20.0%. The most interesting 
finding in Chung's paper is that people with additional technical education generally 
eam extra 6.6% and 11.0% in the two years. In the chapter on the eamings effects of 
educational fields, we will analyze not only the contribution of technical training, but 
the effects of all different fields of study as well. 
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Chapter 3 The Data Sets and the Variables 
Available 
The data sets used for the empirical studies that follow are the 1% sample of 
the Hong Kong 1981 Land Census and the 1% sample of the Hong Kong 1991 
Population Census. Both censuses are provided for public use by the Hong Kong 
Census and Statistics Department. The original censuses comprise a 100% 
enumeration of all people by age and sex, and a one-in-seven sample survey on a 
number of demographic and socio-economic characteristics of the Hong Kong 
population. The data sets used in this thesis are selected from those one-in-seven 
sample surveys. The 1981 data set is in effect a 1% sample of the whole land 
population, while the 1991 data set is a 1% sample of the whole population including 
both the land and the marine population. In the case of land population, the sampling 
unit is “occupied living quarters"; in the case of marine population, it is "occupied 
vessel". 
The 1981 sample includes 48,117 individuals, and the 1991 sample includes 
54,343 individuals. Since only the working men in the samples are used for analysis, 
we are left with 14,156 and 15,908 observations only for the two years. The variables 
used include age, sex, school attendance, educational attainment, field of education, 
activity status, industry, occupation, and monthly income from main employment. 
The years of schooling are found by transforming educational attainment 
reported in the censuses as follows: 0 years for no schooling or kindergarten, 6 for 
primary, 9 for lower secondary, 11 for upper secondary, 13 for matriculation, 14 for 
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non-degree tertiary, and 16 for degree tertiary education. The data of 1981 are more 
detailed in that they include the exact level of secondary education, and also indicate 
postgraduate courses that give 18 years of schooling in total. It must be noted that the 
original records only give the highest level of education ever attained by a person in 
school or other educational institutions, regardless of whether he has completed the 
course. Hence a person who drops out of school has been recorded as having 
completed his courses. Thus, the measurements for years of schooling are biased 
upwards. 
Since the censuses do not have a variable for experience, we have to use 
Mincer's transformation: 
EXPER 二 AGE - SCHOOLING - 6. 
Note that 6 is the number of pre-schooling years. There are two problems with this 
transformation. First, the variable for schooling has already been measured with an 
upward bias. So, the variable EXPER, which is based on the transformation of 
SCHOOLrSfG, must be measured with downward bias. Second, this downward bias 
causes a very few number of observations on EXPER to have negative values, which 
do not make sense in economics. There is no way to suitably correct these problems. 
My approach is to let these negative values be zero, and hope that the rare occurrence 
ofsuch measurement errors does not affect the results very much. 
For earnings, we use monthly income from main employment because it is not 
affected by the choice behaviours of secondary employment which are present in the 
monthly income from all employments. However, a measurement problem exist for all 
earnings figures: those with a monthly income higher than HK$99,998.00 will be 
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reported to have that exact figure. This leads to the problem of truncation in the 
observed data. 
To indicate the backgrounds for education, industry and occupation, we have 
to use dummy variables. Thus the original data codes for the three backgrounds have 
been transformed into different dummies. The variable names and definitions for these 
dummies will be self-evident in the chapters that follow. 
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Chapter 4 Earnings Variations among Working 
Men 
In this chapter, the basic Mincer's earnings function and some of its variant 
forms are applied to the male working population of Hong Kong. Women are 
excluded to avoid the problems caused by childbearing . 
1. Summary Statistics 
Table 4 includes descriptive statistics for the variables "monthly earnings" 
(Hs[C), "logarithm of monthly earnings" (LN^C), "years of schooling" (EDUC), 
“years of experience" (EXPER), and "age" (AGE). After skipping away the irrelevant 
observations, there are 14,156 working men in 1981，and 15,908 in 1991. 
All figures for monthly earnings are measured in current Hong Kong dollar. 
The mean monthly earnings for the two years are HK$2,253.40 and HK$8,791.20 
respectively. Using the Consumer Price Index (A) to remove the effect ofinflation, we 
can compare the two figures in constant dollar. In 1991 prices, the average monthly 
earnings for 1981 is HK$4,803.8l7 Hence there is an 83% increase in real earnings 
from 1981 to 1991. Note that the maximum of earnings at HK$99,998.00 is a 
truncated upper limit. There did exist many people with earnings higher than this 
1 HKS2,253.40 x 1.1160 (CPI in 1991) + 0.5235 (CPI in 1981) = HKS4,803.81. 
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TABLE 4 
Summary Statistics: Working Men in Hong Kong, 1981 & 1991 
1981 
Standard 
No. of cases Mean Deviation Minimum Maximum 
Monthly Earnings (E^C) 14,156 2,253.40 3,244.90 100.00~~99,998.00 
Log Monthly Eamings (LNINC) 14,156 7.46 0.63 4.61 11.51 
Years ofSchooling (EDUC) 14,156 7.77 3.81 0.00 18.00 
Years ofExperience (EXPER) 14,156 22.41 15.43 0.00 76.00 
Age (AGE) 14,156 36.18 13.88 15.00 86.00 
Source: Calculated from 1% sample o fHong Kong Population Census 1981. 
1991 
Standard 
No. of cases Mean Deviation Minimum Maximum 
Monthly Earnings (INC) 15,908 8,791.20~~10,702.00 450.00~~~99,998.00 
Log Monthly Eamings (LNH J^C) 15,908 8.77 0.70 6.11 11.51 
Years ofSchooling (EDUC) 15,908 9.45 3.62 0.00 16.00 
Years ofExperience (EXPER) 15,908 22.31 14.26 0.00 69.00 
Age (AGE) 15,908 37.76 12.63 15.00 75.00 
Source: Calculated from 1% sample o fHong Kong Population Census 1991. 
Note: Monthly eamings are measured in current HK$. 
amount, especially in 1991. 
The average years of schooling also increased from 1981 to 1991. Although 
the census of 1991 does not continue the 1981 practice to distinguish between 
undergraduates and postgraduates, thus resulting in two years less in the maximum 
years of schooling, average schooling is 9.45 years in 1991 which is higher than the 
figure of 7.77 years in 1981. Unmistakably, Hong Kong people has become more 
educated. 
The mean and standard deviation of "years of experience" have not changed 
much throughout the years. Those of the variable "age" are also nearly the same for 
the two years. 
II. Earnings Function, and Estimation Results 
As a first step, the standard method of ordinary least squares (OLS) is 
employed to regress the logarithm of monthly earnings (LNESfC) on the years of 
schooling (EDUC) and the years of experience (EXPER) according to the following 
four specifications. 
L N I N C = y^o + A E D U C + u (1 ) 
L N I N C = pQ + / ? i E D U C + y ^ 2 E X P E R + ^ 3 E X P E R 2 + u (2) 
L N I N C = y^o + / ? i E D U C + ^ X P E R + y ^ 3 E X P E R 2 + j3^EDEX + u (3 ) 
L N I N C - j3o + p 1 E D U C + p , E D U C 2 + fi. E X P E R + p , E X P E R 2 + fi^EDEX (4) 
+ u 
The variable EDUC2 is the square of years of schooling, while EXPER2 is the square 
ofyears ofexperience. The variable EDEX is the product of schooling and experience. 
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This is the interaction term that captures the interaction between schooling and 
experience. 
The results are tabulated in Table 5A for 1981 and Table 5B for 1991. Except 
for the interaction term, all estimates have the expected signs. As reflected by the 
respective test statistics, all parameters are both jointly and individually significant. 
Therefore the explanatory variables do account for the variations in the dependent 
variable. The values of the coefficient of determination, R^, are within the range of 
0.1182 to 0.2695 for 1981 and 0.2064 to 0.3476 for 1991. Hence, schooling and 
experience do significantly affect earnings, and they can at most account for 27% and 
35% of the variations in earnings for the two years. 
As witnessed by Wagner and Lorenz (1988), heteroscedasticity is a common 
problem in the use of OLS to estimate Mincer's earnings functions. If 
heteroscedasticity is ignored, the parameter estimates obtained from OLS are still 
unbiased and consistent, but they are inefficient. More seriously, the estimated 
variances and covariances of the parameter estimates are biased and inconsistent. 
Hence, all tests of hypotheses are no longer valid. 
To obtain consistent estimates for the variances and covariances of the 
parameter estimates, the four models are re-estimated by White's (1980) 
heteroscedasticity-consistent covahance matrix (HCCM) estimator. For large 
samples, this method allows us to resume the validity of the statistical inferences. 
With 14,156 and 15,908 observations for the two years, it can be said that the samples 
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TABLE5A 
OLS Results ofEarnings Functions for Working Men ofHong Kong, 1981 
1981 
Dependent variable: Logarithm ofMonthly Earnings (LNESfC) 
Model (1) 2} Q} W 
Parameter estimates 
Intercept 7.0233 6.3367 5.8331 6.4089 
t-ratio 624.5000 329.7000 185.7000 138.7000 
p-value 0.0000 0.0000 0.0000 0.0000 
Schooling (EDUC) 0.0566 0.0747 0.1213 0.0130 
t-ratio 43.5600 52.9600 44.8700 1.8600 
p-value 0.0000 0.0000 0.0000 0.0630 




Experience (EXPER) 0.0485 0.0759 0.0616 
t-ratio 44.5400 43.7100 32.1300 
p-value 0.0000 0.0000 0.0000 
= e j ^ = e squared _0.0007 -0.0010 -0.0009 
(EXPER2) 
t-ratio -38.3400 -43.3600 -38.6800 
p-value 0.0000 0.0000 0.0000 
Schoolingtimes -0.0019 -0.0008 
bxperience (EDEX) 
t-ratio -20.1000 -7.3750 
p-value 0.0000 0.0000 
R-square 0.1182 0.2335 0.2548 0.2695 
Adj. R-square 0.1182 0.2334 0.2546 0.2692 
F value 1,897.70 1,437.39 1,209.75 1,044.00 
No. of cases 14,156 14,156 14,156 14,156 
Data: 1 °'o sample o f H o n g Kong Population Census. 1991. 
TABLE5B 
OLS Results of Earnings Functions for Working Men ofHong Kong, 1991 
‘ 1991 
Dependent variable: Logarithm of Monthly Eamings (LNIMC) 
Model 0 ] 2} Q} W 
Parameter estimates 
Intercept 7.9476 7.2578 6.1390 7.2365 
t-ratio 577.6000 316.7000 149.7000 108.1000 
p-value 0.0000 0.0000 0.0000 0.0000 
Schooling (EDUC) 0.0874 0.1028 0.1919 0.0191 
t-ratio 64.3200 66.2000 61.3100 2.1310 
p-value 0.0000 0.0000 0.0000 0.0330 
Schooling squared 
(EDUC2) G . _ 6 
t-ratio 20.5800 
p-value 0.0000 
Experience (EXPER) 0.0466 0.1033 0.0762 
t-ratio 40.8500 49.9900 31.4100 
p-value 0.0000 0.0000 0.0000 
f = e = e e squared _0.0007 -0.0012 -0.0011 
( h A r h r L Z ) 
t-ratio -34.9200 -48.4500 -41.0200 
p-value 0.0000 0.0000 0.0000 
Schooliniz t imes 
c • � / ! : r ^ c v � -0.0034 -0.0015 Experience (EDEX) 
t-ratio -32.4500 -10.6200 
p-value 0.0000 0.0000 
R-square 0.2064 0.2859 0.3302 0.3476 
Adj. R-square 0.2064 0.2857 0.3300 0.3474 
F value 4,137.55 2,122.12 1,960.12 1,694.50 
No. ofcases 15,908 15,908 15,908 15,908 
Data: 1 °'o sample o f H o n g Kong Population Census. 1991. 
are clearly large enough. 
The HCCM estimation results for the four models are tabulated in Tables 6A 
and 6B. Except for the regressor EDUC in model (4)，all parameter estimates are still 
highly significant. This is in line with the evidence provided by Wagner and Lorenz 
(1988). Thus the result “does not reveal any difference large enough to come to a 
different conclusion as regards the statistical significance of the estimated coefficients. 
Therefore, heteroscedasticity of errors seems to be no sound reason to abandon the 
o 
conclusions based on Mincer-type earnings functions estimated by OLS". 
Now, we can compare the estimates found by the four alternative models. 
Model (1) only includes schooling as the regressor which, in effect, accounts for 12% 
and 21% of the variations in earnings in 1981 and 1991 respectively. The parameter 
estimate for schooling is 0.0566 for 1981, 0.0874 for 1991. So the rates of retum to 
schooling are 5.7% and 8.7% for the two years. 
Model (2) is the standard earnings function that includes additional regressors 
on experience. To capture the concave shape of the age-eamings profiles, a quadratic 
term for experience is added. The adjusted R^'s have improved to 0.2334 and 0.2857 
for the two years. Having included experience as regressors, the estimates for rate of 
retum to schooling increase to 7.5% and 10.3% respectively. This 2.8% absolute jump , 
in rate of retum is a great improvement in the ten-year period, reflecting that schooling 
has become a more fruitful investment in recent years. As regards the estimates for 
experience and experience squared, the former is positive while the latter is negative 
in both years. This reflects the positive but diminishing influence of experience on 
earnings over an individual's working life. Note that the corresponding estimates for 
8 Wagner and Lorenz (1988), p.98. 
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the two years are very similar. The contribution of experience to earnings is fairly 
constant over time. 
Model (3) adds an interaction term (EDEX) to the standard earnings function. 
The coefficient estimate for this interaction term is negative and highly significant. 
Recall the ability problem that the more educated should have higher abilities, thus 
should receive more on-the-job training. In effect, the experience-earnings profiles 
should be steeper for the more educated. This amounts to the hypothesis that the 
coefficient estimate for the interaction term should be positive. In contrast, we have 
found negative estimates for the interaction term. So, the above chain of reasoning 
derived from the ability problem is not supported by evidence. Rather, the negative 
interaction effect implies that more experience will decrease the marginal effect of 
schooling on earnings. Another interpretation is also valid: more schooling will 
decrease the marginal effect of experience on earnings. In other words, more 
experience can offset the earnings differences engendered by schooling, and vice 
versa. Note also that with the addition of the interaction term, the coefficient estimate 
for schooling increases a lot from 0.0747 to 0.1213 in 1981, and from 0.1028 to 
0.1919 in 1991. This is due to the negative interaction effect that will deduct itself 
from calculations for rate of retum to schooling. 
Model (4) is specified by adding the square of schooling into model (3). This 
allows us to drop the assumption of constant rate of retum to schooling over 
alternative schooling levels. More interestingly, it offers a way to estimate the rates of 
retum to schooling for people with differem educational attainments. As discussed 
M 
TABLE 6A 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions for Working Men of Hong Kong, 1981 
1981 
Dependent variable: Logarithm of Monthly Earnings (LMNC) 
Model (V} 2} Q} W 
Parameter estimates 
Intercept 7.0233 6.3367 5.8331 6.4089 
t-ratio 561.7000 276.0000 164.0000 113.6000 
p-value 0.0000 0.0000 0.0000 0.0000 
Schooling (EDUC) 0.0566 0.0747 0.1213 0.0130 
t-ratio 34.9300 39.5100 37.3700 1.3870 
p-value 0.0000 0.0000 0.0000 0.1650 
Schooling squared 
(EDUC2) ‘ ^ M 
t-ratio 11.8700 
p-value 0.0000 
Experience (EXPER) 0.0485 0.0759 0.0616 
t-ratio 39.4700 36.1600 26.1500 
p-value 0.0000 0.0000 0.0000 
= e = e e s q - e d _0.0007 -0.0010 -0.0009 
(bXPhR2) 
t-ratio -32.4100 -35.1900 -31.7300 
p-value 0.0000 0.0000 0.0000 
Schooling times 
^ . ,^^T^_, -0.0019 -0.0008 bxperience (EDEX) 
t-ratio -15.0500 -5.2470 
p-value 0.0000 0.0000 
R-square 0.1182 0.2335 0.2548 0.2695 
Adj. R-square 0.1182 0.2334 0.2546 0.2692 
F value 1,897.70 1,437.39 1,209.75 1,044.00 
No. of cases 14,156 14,156 14,156 14,156 
Data: 1 °'o sample o f H o n g Kong Population Census. 1991. 
TABLE6B 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions for Working Men of Hong Kong, 1991 
1991 
Dependent variable: Logarithm of Monthly Earnings (LNINC) 
Model {_]} 2} (3} W 
Parameter estimates 
Intercept 7.9476 7.2578 6.1390 7.2365 
t-ratio 557.1000 270.7000 134.9000 88.2500 
p-value 0.0000 0.0000 0.0000 0.0000 
Schooling (EDUC) 0.0874 0.1028 0.1919 0.0191 
t-ratio 56.1200 51.9300 53.6600 1.6410 





Experience (EXPER) 0.0466 0.1033 0.0762 
t-ratio -32.8200 42.3900 24.8000 
p-value 0.0000 0.0000 0.0000 
Experience squared 
(EXPER2) -0.0007 -0.0012 -0.0011 
t-ratio -32.8200 -40.5500 -33.3500 
p-value 0.0000 0.0000 0.0000 
Schooling times 
Expenence (EDEX) _0.0034 "0-0015 
t-ratio -26.4500 -7.6500 
p-value 0.0000 0.0000 
R-square 0.2064 0.2859 0.3302 0.3476 
Adj. R-square 0.2064 0.2857 0.3300 0.3474 
F value 4,137.55 2,122.12 1,960.12 1,694.50 
No.ofcases 15,908 15,908 15,908 15,908 
Data: 1 °'o sample o f H o n g Kong Population Census. 1991. 
before, if we differentiate the estimated eamings function in model (4) with respect to 
EDUC, we get: 
• 眺 = e 释 E D U C = � + 2 � + � 
^ E D U C m C I 2 尸5 
A 
where IMC refers to monthly eamings. All estimates except that for EDUC (i.e. fi^) 
are highly significant. The p-value for the coefficient estimate of EDUC is 0.1650 in 
1981, 0.1010 in 1991. Although these estimates are less reliable than those for the 
other regressors, we are still interested in knowing whether the rate of retum to 
schooling increases or decreases as educational attainment is improved. The estimate 
/ v 
for P2 can offer us this information. Therefore, we can still reliably compare the 
relative magnitudes of the rates of retum to schooling of the different schooling levels, 
albeit their absolute magnitudes are interfered by the same unreliable constant part of 
/v 
A. 
Thus, substituting the appropriate years of schooling and the sample mean of 
experience into the above derivative, we can find out the rates of retum to schooling 
for the various educational levels, as shown in Table 6C. Since the quadratic term for 
squared schooling (EDUC2) has a positive estimated coefficient, the rate of retum to 
schooling generally increases as an individual receives more schooling. Over the 
years, the rates of retum range from 5.39% to 6.48% for primary education, and reach 
as high as 15.19% to 19.68% for degree qualifications at the tertiary level. Comparing 
the 1981 and 1991 figures, the returns to schooling have risen for all schooling levels. 
Human capital investment has become more profitable than before for people of all 
educational attainment. Also, note that P2, the estimated coefficient for EDUC2, is 
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TABLE 6C: 
Estimated Rates of Return to Schooling of Different Levels 
for Working Men in Hong Kong, 1981 & 1991. 
Rate of Retum 
Years of 
Schooling 1981 1991 
No Schooling/Kindergarten 0 -0.49% -1.44% 
Primary 6 5.39% 6.48% 
Lower Secondary 9 8.33% 10.44% 
Higher Secondary 11 10.29% 13.08% 
Matriculation 13 12.25% 15.72% 
Tertiary: Non-Degree 14 13.23% 17.04% 
Tertiary: Degree 16 15.19% 19.68% 
Postgraduate l_S 17.15% 22.32% 
Note: Estimates are calculated by substituting years of schooling and 
average years of experience into model (4) of tables 6A & 6B. 
0.0049 in 1981 and 0.0066 in 1991. This means that the rate of increase in the rate of 
retum to schooling is faster in 1991 than in 1981. This reveals a striking fact that in 
the 1990s, people with higher education have better advantage in earnings over others 
who have less education. 
III. Summing-up 
In the present chapter, we have seen how well the Mincer earnings function 
fits the data of Hong Kong. The success story of the earnings function is carried 
2 
through in Hong Kong. As indicated by the R ’s, the fits are consistently better for the 
data of 1991 than for those of 1981. Explaining earnings variations by schooling and 
experience has become more relevant than before. Human capital investment is an 
important economic decision that today's people ofHong Kong have to make. 
In the next chapter，we will further the analysis by considering how 
educational fields affect earnings. Do arts majors or science majors eam more? What 
is the rate of retum to academic training for professionals, like medicine, law, 
engineering, or law? Answers to these interesting questions are to be systematically 





f_ •、 — 
Chapter 5 The Contribution of Educational Fields 
to Earnings 
The present chapter is about the question of what field of study you should 
choose when you leave secondary school for further studies in universities or colleges. 
More formally speaking, the question is by how much a person with educational 
training in a certain field can eam in excess of those with only general education 
received from secondary school. 
Before we study this question by econometric techniques, it is fruitful that we 
have a view on the descriptive statistics at the outset. 
I. Summary Statistics 
Tables 7A and 7B contain the 1981 and 1991 descriptive statistics for monthly 
earnings of working men by educational fields. For both years, the largest subgroup is 
“General Education" (GFIELD) which includes all working men with studies in 
general education up to matriculation level only. The next five largest subgroups in 
1981 are "Arts, Fine Arts, Social and Behavioural Sciences" (ARTHUM), 
"Architecture, Construction, Civil and Structural Engineering" (ARCCIV), 
"Mechanical and Marine Engineering, Production and Industrial Engineering" 
(MECHAN), “Pure Mathematics and Natural Science,, (SCIEN), and "Business 
Administration and Financial Management" (BUSIN). The five largest subgroups in 
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TABLE7A 




Educational Fields No. of cases Mean Deviation Minimum Maximum 
General Education (GFIELD) 12,086 1,980.40 2,168.90 100.00 99,998.00 
f s ’ Fine,fDn_;’uSoc;f�l and Behavioural ^34 6,846.80 9,892.80 600.00 80,000.00 
Sciences (ARTHUM) 
Pure Mathematics, and Natural Science …， … “ ^ … … 一 ^ 〜 一 ^ 
,�PTT^�T� 106 5,366.90 10,217.00 700.00 99,998.00 
(oLlJbJN) 
= c h = „ h i n m g and Education gg 4,856.10 7,903.00 400.00 58,333.00 
(1 JtAL^Jriy 
Accountancy and Studies in Secretarial ^^ , … � 广…^ ^^ ^八… … … 
Skills (ACCT) 4,301.20 6,010.10 800.00 30,000.00 
Business Administration and Financial ,^^ , 。 ， 。 。 。 ^ _^„ ^^ 
, , roTTCTxr� 105 6,250.80 9,578.00 800.00 83,000.00 Management (BUSFN) 
Computer Studies (COMPUT) 16 5,117.70 3,564.30 1200.00 15,000.00 
Medical and Health Related Studies 广） … … … … ， … ^ ^ 
(MEDIC) 62 6,948.)0 9,413.30 500.00 60,000.00 
Architecture, Construction, Civil and , ^^ , ^ ^^ 
e, , , ^ . . , ^ ' ^ ^ , , , , 149 5,530.80 5,614.50 200.00 50,000.00 
Structural Engineering (ARCCIV) ， 
Mechanical and Marine Engineering, 
Production and Industrial Engineering 111 4,504.10 5,519.50 200.00 45,000.00 
(MECHAN) 
Electrical and Electronic Engineering 。， 
, [ i c ^ T � � � 96 3,783.00 4,286.50 500.00 27,500.00 (tLtL1) 
J ^ l ^ a g Clothing technology jg 3,206.10 2,451.20 800.00 9,000.00 
Design and Miscell. Industrial , , ^ 
T U , zr^ceirTvi� 16 3,275.00 1,677.10 1000.00 6,500.00 Technology (DESIGN) ’ 
Transport Studies (TRANPT) 19 5,946.30 4,137.10 500.00 13,630.00 
Other Vocational Studies (OFIELD) 1,000 N/A N/A N/A N/A 
Total: 14,156 
Source: Calculated from 1% sample o fHong Kong Population Census 1981. 
Note: Monthly earnings are measured in current HKS. 
TABLE7B 




Educational Fields No. of cases Mean Deviation Minimum Maximum 
General Education (GFIELD) 12,861 7,190.90 7,133.90 450.00 99,998.00 
1 ^ 1 ^丁^ " A ^ , and ^ ' ' ^ ' ^ ^ ^ ^ ' ' ' 63 13,279.00 15,482.00 2700.00 99,998.00 
Humanity and Social Studies 313 20,898.00 19,675.00 1000.00 99,998.00 
(HUMAN) 
Pure Mathematics, and Natural Science ,73 i8,339.00 17,672.00 2000.00 99,998.00 
(SCIEN) 
Teache rTra inmgand Educal.on 79 15.836.00 10,966.00 4500.00 65,000.00 
(TEACH) 
Accountancyand Studies m Secretarial j , 9 21,449.00 22,564.00 1000.00 99,998.00 
Skills (ACCT) 
Busmess A d m m i s ^ . o n and Fmanc.al 353 23,903.00 24,037.00 2800.00 99,998.00 
Management (BUSIN) 
Computer Studies (COMPUT) 97 15,008.00 12.040.00 2750.00 68,000.00 
Medical and Health Related Studies 
, = r ^ ^ / 106 25.194.00 24,977.00 2000.00 99,998.00 
(MEDlC) 
Ard . t^c tu re and Town P l a _ n g g5 20,919.00 21.657.00 2600.00 99,998.00 
(ARCH11 ) 
pns t fucUGn Civ:il and Structural ,37 19.960.00 18,096.00 2500.00 99,998.00 
Lngincering {CIVIL) 
Mechanical and Marine Engineering. 
I'roduction and Industrial I:ngincering 258 14,168.00 12.337.00 2000.00 74.000.00 
(MRCIiAN) 
bMcctrical and Electronic En^inccrinu , � � ， ， ， , ^ ^ •，，^� ，,,、， 
「， r � � T � � ^ 二、〔） 13,7S8.0() 11,)72.00 600.00 75,000.00 
(hLLC 1 ) 
l cxn l c sandClo th .ng lcchnolog> 40 9.937.50 5.848.90 2500.00 29,000.00 
11 bX丨丨1上） 
Desiiin and Misce!l. Industrial ” ， . , , ” 一 
T 广 , , r > r c M , � > ^ . � 义 13.061.00 15.552.00 17)0.00 99,998.00 
1 cchnolog> (DEblCjN) 
Law (LAW) 36 49.277.00 34.283.00 3000.00 99,998.00 
Mass Communication and ” ， _ , , … _ ^ ,〜，、 
,^ 、、、，、，，.、,. - 3 17,141.00 :0 .406.00 47)0 .00 99,998.00 
Docunicniation ( L O M M l N) 
Olhcr Programmes (OI-lHLD) 789 N A N A N .A N A 
Total: 15.90S 
Source: Calculated from 1% sample of Mong Kong Population Census 19Q ！. 
Note: Monthly earnings are measured in currem HKS. 
1991 are a bit different from those in 1981. They are: “Business Administration and 
Financial Management" (BUSm), "Humanity and Social Studies" (HUMAN), 
“Electrical and Electronic Engineering" (ELECT), "Mechanical and Marine 
Engineering, Production and Industrial Engineering" (MECHAN), and "Construction, 
Civil and Structural Engineering" (CIVIL). Business studies have become more 
popular in the 1990s, while humanities, social studies, and engineering continue to be 
the subjects with the largest enrollments. 
In 1981, the working men with education in medical training (MEDIC) 
received a mean monthly income of HK$6,948.50, which is the highest among all 
subgroups. They are followed by the following fields on the list: ARTHUM 
(HK$6,846.80), BUSm (HK$6,250.80), and TRANPT (HK$5,946.30). On the other 
hand, the lowest-income subgroups are: TEXTILE (HK$3,206.10), DESIGN 
(HK$3,275.00), and ELECT (HK$3,783.00). Still, they earned much more than the 
people with general education up to matriculation level, who received on average 
HK$1,980.40 only. 
In 1991,the highest-income subgroups had some changes. They became: LAW 
(HK$49,277.00), MEDIC (HK$25,194.00), BUS][N (HK$23,903.00), ACCT 
(HK$21,449.00). But note that LAW did not appear in 1981 simply because the 
Census and Statistics Department had put it in the "Other Vocational Training" 
category. Had it been separated as a single subgroup, it probably received the highest 
average earnings in 1981. Medicine and business administration continued to be 
promising fields, and they are joined with the rising field of accounting. At the other 
end of the list, the subgroup TEXTILE earned the lowest monthly income of 
HK$9,937.50, which is just a bit higher than the HK$7,190.90 ofpeople with general 
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education. The next lowest-income subgroups are: DESIGN (HK$13,061.00) and 
ART (13,279.00). Note that the original high-income group ARTHUM in 1981 has 
been broken down into two groups in 1991, namely ART and HUMAN. The former 
became one of the lowest-income groups in 1991, while the latter could no longer stay 
at the top of the list. 
Having known which fields eamed more and which earned less, the next 
sensible question is: why? Recall from human capital theory that more education and 
experience lead to higher earnings, we try to look at the data on these two variables as 
the next step. Tables 8A and 8B are the 1981 and 1991 figures for years of schooling 
of working men, while Tables 9A and 9B for years of experience. 
Let us compare the schooling levels of the different educational fields first. As 
the subgroup for general education only includes people with education up to 
matriculation level only, people in this group have at most 13 years of schooling. 
Their average schooling level is 7.66 years in 1981, 8.99 years in 1991. Other 
subgroups in 1981 include people with one additional year of non-degree courses, as 
well as those with university degrees even at postgraduate levels. In 1991, some 
members of the subgroups for architecture, textile, design and the various engineering 
programmes have only 11 years of schooling because the census of 1991 includes 
people who received vocational training in these fields from technical institutes. Note 
also that this year's census does not distinguish between undergraduates and 
postgraduates, thus the maximum years of schooling is only 16. 
The means of schooling years for the various educational fields do not differ 
much from one another, ranging from 14.44 to 15.87 in 1981, from 13.88 to 15.72 in 
1991. Recall from the previous paragraphs that the high-income subgroups eam much 
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TABLE8A 
Years of Schooling: Working Men by Educational Fields in Hong Kong, 1981. 
Years of Schooling 
1981 
Standard 
Educational Fields No. of cases Mean Deviation Minimum Maximum 
General Education (GFIELD) 12,086 T I e I S ^ 13.00 
f^s’FmeArt==landBehaviauml ^34 15.72 0.97 14.00 18.00 
Sciences (ARTHUM) 
Pure Mathematics, and Natural Science ， " ” � 一 ^ … 
(SCIEN) 106 1 \ 7 9 0.99 14.00 18.00 
= = a i n i n g a n d E d u c a t i o n g8 14.59 1.01 14.00 18.00 
(TEACH) 
Accountancy and Studies in Secretarial ^ , ^，， , � , , ^ 
Skills(ACCT) ^^ 14'76 l’Ce 14.(K) 18_(X) 
B u s m e s s A d m = = j o n a n d F i n a n c i a l !Q5 15.35 1.32 14.00 18.00 
Management (BUSIN) 
Computer Studies (COMPUT) 16 15.50 1.37 14.00 18.00 
Medical and Health Related Studies , � ，^ „ 
, . , ^ ^ _ , 62 15.87 1.19 14.00 18.00 
(MEDIC) 
Architecture, Construction, Civil and , … ,^。， 八 
e, ^ 1 : . . , ' _ , , , , 149 14.97 1.20 14.00 18.00 Structural Engineering (ARCCIV) 
Mechanical and Marine Engineering, 
Production and Industrial Engineering 111 15.01 1.20 14.00 18.00 
(MECHAN) 
Electrical and Electronic Engineering … " ， 。 
(ELECT) 96 14.69 1.15 14.00 18.00 
Textiles and Clothing Technology , „ 
(TEXTILE) 18 14.44 1.10 14.00 18.00 
Design and Miscell. Industrial , , T , , mccir7^n 16 15.13 1.26 14.00 18.00 Technology (DESIGN) 
Transport Studies (TRANPT) 19 15.05 1.39 14.00 18.00 
Other Vocational Studies (OFIELD) 1,000 N/A N/A N/A N/A 
Total: 14,156 
Source: Calculated from 1% sample o fHong Kong Population Census 1981. 
more than the low-income ones, it seems that the small variability in schooling levels 
is not the reason for the observed income gaps. 
There is more variability in the years of experience. People with general 
education receive less schooling, thus are the most experienced, with an average of 
21.45 years in 1981 and 22.30 years in 1991. Computer studies, which is a modem 
field of study in the recent three decades, has very young graduates with average 
experience of 4.81 years and 8.38 years in 1981 and 1991 respectively. The most 
experienced workers in 1981 come from the fields of medical studies (21.03 years) 
and teaching (20.53 years), while those in 1991 come from arts (21.18 years), law 
(19.53 years), medical studies (19.50 years), and teaching (18.99 years). Again, law 
graduates did not appear in 1981 simply because they had been categorized in the 
"Other vocational fields" subgroup. The arts graduates come from the original 
combined subgroup for both arts and humanities. If both the law and arts graduates 
were put into separate subgroups in 1981, they might be one of the most experienced 
workers. 
Recall from the paragraphs on average monthly income the observation that 
the fields ofmedical studies, law, business, and accounting are the high-income fields. 
If experience does matter, its effects on eamings are legitimately manifested in the 
fields of medical studies and law. But why were the teachers not earning as much with 
their experience? Why did the experienced arts graduates eam relatively little in 1991? 
Also, how could the young accounting graduates eam so much? Answers to these 
questions call for a careful delineation of the separate effects on eamings of schooling, 
experience, and the educational field itself. We will do this in the next section. 
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II. Earnings Functions with Educational Fields as Dummy 
Variables 
To find out how much a person with certain educational training can eam in 
excess of those with general education only, a modified earnings function is used as 
the tool for the analyses that follow. Basically, a number of dummy variables are to be 
added into the earnings function. These dummies represent a person's having special 
training in a educational field. Those people who have general education at the 
matriculation level or below are the benchmark group. Then, the logarithm of earnings 
(LNEARN) is regressed on schooling (EDUC), experience (EXPER), experience 
squared (EXPER2), an interaction term between schooling and experience (EDEX), 
and a number of dummies for educational fields. Since the categorization of 
educational fields is a bit different for the two years, the models for 1981 and 1991 are 
respectively as follows. 
LNEARN = p^ + y^iEDUC + ^ ^EXPER + jB^EXPER2 + /]^EDEX 
+ c^iARTHUM + a2SCIEN + a3TEACH + a4ACCT + a5BUSn^ 
+ a^COMPUT + a^MEDIC + a^ARCClY + a9MECHAN + aioELECT 
+ a11TEXTILE + a12DESIGN + a13TRANPT + a14OFIELD + u 
LNEARN = /?o + /?iEDUC + ^ X P E R + fi^EXFER2 + fi,EDEX 
+ a1ART + Q:2 HUMAN + a3SCIEN + aJEACH + t^5ACCT 
+ ^6BUSIN + a7COMPUT+c^3MEDIC + c^9ARCHIT+a10CIVIL 
+ ^iiMECHAN + a12ELECT+a13TEXTILE + a14DESIGN + a15LAW 
+ aigCOMMUN + a^OFIELD + u 
For each dummy variable, if an individual belongs to its category, it takes a value of 1, 
otherwise it is 0. Note that the dummies are incorporated into the models in a way that 
63 
only affects the intercept term of the estimated functions. This is only an assumption 
for simplification. 
The OLS regression results are summarized in Table lOA. Again, White's 
(1980) HCCM estimator has also been applied, and the estimation results have been 
placed in Table lOB. Although there is not much difference in the t-statistics between 
the OLS and the HCCM results, we confine our discussion to the latter. 
The adjusted R^'s are 0.2669 and 0.3470 for 1981 and 1991 respectively. 
Nearly all estimates are highly significant. Exceptions include TEXTILE and DESIGN 
in both years, ACCT in 1981, and ART, COMMUN and OFIELD in 1991. The 
coefficient estimates for schooling and experience all have the expected signs. As 
regards the coefficients for the dummy variables, the significant estimates are all 
positively signed. Thus having knowledge in an educational field will have beneficial 
effects on earnings, though such effects are greater for some fields and less for others. 
By transforming the two regression models, we can find out in a simple way 
the effect of educational fields on earnings. For instance, people who have education 
in medical studies are found to have the following estimated earnings function in 
1981: 
LNEARN = � • + � i E D U C + � : E X P E R + ^ 3EXPER2 + ^ ^EDEX + ^ MEDIC . 
Taking exponential function on both sides of the above, 
EARN - exp(^o + fi, EDUC + p^ EXPER + fi^ EXPER2 + ) , EDEX + a, MEDIC) 
=exp(^o + � i E D U C +�2EXPER + ^ 3EXPER2 + ^ 4EDEX) x exp(^MEDIC). 
Since the value of MEDIC is simply 1, and the first multiplicative term in the above 
expression is just the earnings function for a person with general education only, we 
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TABLE 10A 
OLS Results of Earnings Functions with Educational Fields as Dummy Variables 
for Working Men ofHong Kong, 1981 & 1991 
Dependent variable: Logarithm of Monthly Earnings (LNINC) 
Benchmark Group: General Education (GFIELD) 
1981 1991 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 6.0543 171.40 0.00 6.5779 133.60 0.00 
EDUC 0.0969 29.68 0.00 0.1493 36.09 0.00 
EXPER 0.0692 38.54 0.00 0.0906 41.38 0.00 
EXPER2 -0.0009 -40.87 0.00 -0.0011 -22.28 0.00 
E D E X -0 .0015 -15.23 0.00 -0 .0026 -22.28 0.00 
ARTHUM 0.4288 11.12 0.00 
ART -0.1109 -1.53 0.13 
HUMAN 0.3236 9.13 0.00 
SCIEN 0.1937 3.53 0.00 0.2017 4.41 0.00 
TEACH 0.1733 2.94 0.00 0.2938 4.55 0.00 
ACCT 0.1067 1.38 0.17 0.3295 6.37 0.00 
BUSn^ 0.4410 8.07 0.00 0.4493 13.18 0.00 
COMPUT 0.5921 4.36 0.00 0.2233 3.74 0.00 
MEDIC 0.2483 3.54 0.00 0.4085 7.21 0.00 
ARCCIV 0.4268 9.19 0.00 
ARCHIT 0.4012 6.40 0.00 
CIVIL 0.3630 8.32 0.00 
MECHAN 0.1498 2.81 0.01 0.1654 4.42 0.00 
ELECT 0.1207 2.ll 0.04 0.1541 4.lO 0.00 
TEXTILE 0.1407 1.10 0.27 -0.0005 -0.01 1.00 
DESIGN 0.1261 0.93 0.35 0.0861 l.l4 o.26 
TRANPT 0.4637 3.74 0.00 
LAW 1.1470 12.07 0.00 
COMMUN 0.1561 1.32 o.l9 
OFIELD 0.2679 4.04 0.00 0.0414 0.57 0.57 
R-square 0.2678 0.3479 
Adj. R-square 0.2669 0.3470 
F value 287.29 403.50 
No. ofcases 14,156 15,908 
Data: l°o sample of Hong Kong Population Censuses. 198 1 & 1991. 
TABLE 10B 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummy Variables 
for Working Men of Hong Kong, 1981 & 1991 
Dependent variable: Logarithm ofMonihly Earnings (LNENC) 
Benchmark Group: General Education (GFIELD) 
1981 1991 
Estimate t-ratio p-value Estimate t-rulio p-value 
Intercept 6.0543 160.60 0.00 6.5779 124.00 0.00 
EDUC 0.0969 27.io 0.00 (3.1493 32.81 0.00 
EXPER 0.0692 32.53 0.00 0.0906 35.09 0.00 
HXPER2 -0.0009 -33,46 0.00 -0.0011 -37.51 0.00 
I-DEX -0.0015 - 1 1 . 7 0 0 . 0 0 -0.0026 - 1 7 . 9 9 o.oo 
ARTHUM 0.4288 7.48 0.00 
AR'r -0.1109 -1.1： 0.26 
llUMAN 0.3236 6.66 o.oo 
SC1I.:N 0.1937 2.4Q 0.01 0.2017 3.4： o.oo 
TI:AC;ii 0.1733 2.12 0.03 0.2^ )38 4.7： o.()o 
ACCl 0 . 1 0 6 7 1.(J0 0 .3： 0 . 3 2 9 5 4 . 3 4 () .00 
B l ' S I N 0.4410 6.oi 0.00 0.4493 lO.l： ().()0 
C()MIM"r 0.5^)21 4.2S 0.00 0.2233 3.65 0.00 
MI-I)IC; 0.24S3 1S6 0.06 0.4085 4.36 o.oo 
A R C C ; i X ' 0 _ 4 2 6 S 6 6： 0 . 0 0 
A R c ; i i r r 0 . 4 0 1 2 5 I > ().0() 
C;iX'IL 0.3630 6>M 0.00 
Ml-C'llAN 0.14^)S 1»8 u 05 O.U)54 4 l,) () •() 
l-W'CY 0.i:0^ I 0^ 0(y) 0.1541 3 S5 0()() 
T l - x r i l . l : 0 . 1 4 0 7 1 ( » ( j : s - O . O U ( ) 5 - ( ) 0 1 1 0 0 
l)l-:SKlN 0.12hl 1 01 0 31 ().0.S61 ""X 0;3 
I RANlM 0.4o37 ： 44 u.u： 
1 A W 1 1 4 7 i ) ^ NJ 0 ()(j 
COMMlN 0.1561 l i s 0 25 
OMll 1) a : < 0 ) iQf� <J 0： o.()414 o r � r " � 
R-squarc ".:h，S u3474 
Ad). R-squarc 0 > ( , ) o ;>4"0 
V \aluc : S : : ) 40_v5u 
No. of cascs 14.15o 1 5.�0S 
Oala 1^ 0 s.iniplc or Honc Konc Populanon L cnsuNC^ . i''S 1 A_ !…厂 
can say that people with medical education eam exp(ay) times of what general 
education can make. As a result, the estimation results of the two models can allow us 
compare the eamings of people from different educational fields. In effect, giving 
general education a benchmark value ofl.OO, we can interpret the exponentials of the 
estimated coefficients of the dummies as an index for the eamings effect of the 
educational fields. This index is tabulated in Table lOC. Along with the index figures 
are the estimated rates of retum to schooling for the various fields. They are found by 
applying the standard Mincer eamings function to each sub-sample of educational 
fields: 
LMNC = p^ + /^iEDUC + /^2EXPER + ^ X P E R 2 + u . 
/v 
Thus the rates of retum are simply the fi^ ,s for each subgroup. All the details ofthe 
regression results are not reported here, since there are more than thirty of them. 
Suffice it to say that most estimates are highly significant according to White's (1980) 
HCCM estimation method. Those insignificant estimates are not shown. 
Now we can use the estimates in Table 10C to gain some perspectives on 
eamings variations by educational fields. To facilitate comparison, the various fields 
are ranked according to the index of effects on eamings in Table 10C1. Computer 
studies received an index ofl .81 and a high rate ofretum of33.06% in 1981. But the 
figures dropped tremendously to 1.25 and 13.59% in 1991. These figures are 
consistent with the casual observation that in the early 1970s, computer specialists 
were very scarce in supply. Meanwhile, the waves of office automation and 
computerization in virtually every aspect of business and cultural lives in Hong Kong 
were creating huge demand for people with computer knowledge. Hence their wages 
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TABLE lOC: 
Index of Effect on Earnings, and Rates of Return to Schooling, 
ofDifferent Educational Fields, Hong Kong 1981 & 1991. 
i^i"i r99I 
Educational Field Index ? e ^^ Index Rate of 
Retum Retum 
General Education (GFIELD) L ^ 6 . 7 9 % LOO 8 . 8 6 % ~ ~ 
Arts, Fine Arts, Social and Behavioural 
Sciences (ARTHUM) 1.54 ^6 .70% N / A N / A 
Arts, Fine Arts, and Social Studies (ART) N / A N / A - -
Humanity and Social Studies (HUMAN) N / A N / A 1.38 19 .14% 
Pure Mathematics, and Natural Science 
(SCIEN) Z_3-jl/o l . z z Zj.oo/o 
Teacher Training and Education (TEACH) 1.19 15 .37% 1.34 -
Accountancy and Studies in Secretarial Skills , , ^ 
(ACCT) - - 1.39 30 .26% 
Business Administration and Financial , _^ , ^ ^^^ , , ^ 
Management(BUSIN) 1.55 15 .37% 1.57 2 9 . 2 0 % 
Computer Studies (COMPUT) 1.81 3 3 . 0 6 % 1.25 13.59% 
Medical and Health Related Studies (MEDIC) 1.28 2 3 . 0 4 % 1.50 33 .47% 
Architecture, Construction, Civil and ,产， , , … ^ , 
StructuralEngineermg(ARCCIV) 1.53 H . 8 9 % N / A N / A 
Architecture and Town Planning (ARCHIT) N / A N / A 1.49 25 .24% 
Construction, Civil and Structural Engineering �丁 , , � , , • , , , 
(CIVIL) N/A N/A 1.44 20.49% 
Mechanical and Marine Engineering, 
Production and Industrial Engineering 1.16 15.07% 1.18 18.51% 
(MECHAN) 
Electrical and Electronic Engineering , , ^ ^ 
(ELECT) 1.13 24.25% 1.17 20.21% 
Textiles and Clothing Technology (TEXTILE) - 22 .85% - 11.43o/o 
Design and Miscell. Industrial Technology 
(DESIGN) - - - 19.29% 
Transport Studies (TRANPT) 1.59 _ N / A N / A 
Law (LAW) N / A N / A 3.15 67 .04% 
Mass Communication and Documentation �了, 
(COMMUN) N / A N / A - 18.96% 
Other Vocational Studies, Other ^ 
Programmes(OFIELD) ^ ^ ^ _ N / A 
Notes: The index is calculated by exponentiating the parameter estimates ofcorresponding 
dummies in table lOB. Estimates not shown but marked with "-" are insignificant at 0.10 level. 
The estimates for rates of retum are found by estimating the standard statistical earnings function 
on each subgroup. 
TABLE 10C1: 
Rankings according to Index of Effects on Earnings 
of Different Educational Fields in Hong Kong 
(General Education = 1.00) 
1981 1991 
COMPUT 1.81 LAW 3.15 
TRANPT 1.59 BUSl[N 1.57 
BUSIN 1.55 MEDIC 1.50 
ARTHUM 1.54 ARCHIT 1.49 
ARCCIV 1.53 CIVIL 1.44 
MEDIC 1.28 ACCT 1.39 
SCIEN 1.21 HUMAN 1.38 
TEACH 1.19 TEACH 1.34 
MECHAN 1.16 COMPUT 1.25 
ELECT 1.13 SCIEN 1.22 
MECHAN 1.18 
ELECT 1.17 
were bid up exceedingly. In response to this phenomenon, students poured into the 
new programmes in computer science offered by universities and technical institutes. 
Thus computer studies became one of the most popular subjects in the 1980s. After 
more than a decade of increased supply in computer graduates, the later downward 
adjustment in earnings was inevitable. 
Even though computer studies gives the highest benefits in earnings on the list 
of 1981, we should not forget that the law graduates had been put into the "Other 
Vocational Studies" group. In fact, they are far ahead of any other fields on the list of 
1991: an index figure of 3.15 and a rate of retum of 67.04%! In other words, they 
eamed on average 3.15 times of what general education can make! Had they been put 
into a separate subgroup in 1981, they might probably get the greatest earnings 
differential over others. 
Other educational fields that could generally lead to higher earnings in terms 
of both the index and the rate of retum to schooling include business administration, 
medical studies, architecture, and civil engineering. The worse fields are mechanical 
engineering and electrical engineering. However, we have to be careful in interpreting 
the earnings of those groups at the low-income end. Some groups do not have 
estimates for their index or rate of retum because the estimates are insignificant. This 
means that the estimated effects of these fields on earnings are not reliable. Therefore, 
it can be legitimately said that these fields contribute less or even nothing to earnings. 
Then the worse fields are not the engineering groups, but the insignificant fields like 
design and textiles. Since these fields have no beneficial effects on earnings, we can 
actually say that their earnings are not different from those of people with general 
education. Therefore, we can give them an index of 1.00 on the table. 
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Finally, note that if we rank the educational fields according to the index or to 
the rate of retum, we find that the rankings implied by the two are not exactly the 
same. For example, mechanical engineering and electrical engineering have index 
figures of 1.18 and 1.17 respectively in 1991. As the index measures the extent that a 
particular field can eam in excess of general education after accounting for the effects 
of schooling and experience, we may expect that a mechanical engineer will eam 
more than an electrical engineer if they are equally educated and experienced. Since 
the former eams more than the latter with the same schooling level, the rate of retum 
to schooling for the former should also be greater than the latter. However, the 
opposite has occurred: 18.51% for mechanical engineering, 20.21% for electrical 
engineering. The most possible explanation for this result is that the differences 
between the close estimates for the rates of retum are not significant，because they are 
actually estimated from separate sub-samples. Hence, the "small" differences among 
these estimates for the educational subgroups are not reliable. Similarly, the "small" 
differences in the estimates for the index among the educational fields cannot be 
trusted upon with confidence, even though they are found from one single regression 
/ 
equation applied on the same sample. 
Essentially, our problem is to determine what earnings differences are 
considered "small", and what are considered "large" enough for comparison. For 
instance, is the difference in the index between computer studies (1.81) and business 
studies (1.55) in 1981 significantly large, such that we can confidently say that the 
former did eam more than the latter? Fortunately, statistical theory offers us a t-
statistic for making statistical comparisons. Recall that the model for 1981 is: 
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LNEARN = � + y^iEDUC + ^ E X P E R + j3^EXFER2 + & E D E X 
+ c^iARTHUM + 6^2SCIEN + a3TEACH + a4ACCT + a5BUSIN 
+ a ^ C O M P U T + a ^ M E D I C + agARCCIV + a ^ M E C H A N + a i o E L E C T 
+ ^iJEXTILE + a12DESIGN + a13TRANPT + a14OFIELD + u, 
We are to test the hypothesis: 
^0 '^5 = ^ 6 
H(.cc5 * a^ 
That is to say, we are to test if the coefficient estimates for COMPUT and BUSIN are 
equal. Ifthey are, then the difference in their estimates is not significant, otherwise we 
can confidently compare the magnitudes of the estimates. Under the classical 
assumptions, it can be shown that the following statistic follows the ^distribution with 
{N- 19) degrees of freedom, where N is sample size, 19 is the number of variables in 
the 1981 model. 
, 二 ( � _ � - ( 0 ^ 5 - � ) 
56(^5-^6) 
Substituting the null hypothesis into the above, and rewriting the denominator, we get 
the following statistic: 
A y\ 
卜 ^5-^6 
7var(a5) + var (a6) -2c0v( i5 ,a6) 
Using the above statistic, we find a lvalue of -0.975, or alternatively, a ;;-value of 
0.33. As a result, we cannot reject the null-hypothesis. So, the difference in the index 
figures between COMPUT and BUSE J^ is in fact insignificant. 
Repeating the above test for each pair of educational fields in the two models 
for 1981 and 1991, we can find the /?-value for each pair. They are all summarized in 
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Tables 10D and lOE. By adopting an arbitrary significance level of 0.10, the 
significant estimates have been bolded for easy reference. Let us illustrate the use of 
this table by recalling the COMPUT variable in 1981. We can see in Table 10C1 that 
COMPUT rank first in 1981. We are to compare whether its index figure of 1.81 is 
really higher than those of TRANPT (1.59), BUSE^ (1.55), ARTHUM (1.54), 
ARCCIV (1.53), MEDIC (1.28), SCIEN (1.21), TEACH (1.19), MECHAN (1.16) and 
ELECT (1.13). From Table lOD, the ;;-values for the r-test using COMPUT and these 
other fields are respectively 0.58, 0.33, 0.27, 0.27, 0.07, 0.01, 0.01, 0.00, and 0.00. 
Using a significance level of 0.10, the first five statistics are statistically insignificant. 
Therefore, we can immediately conclude that the index value of COMPUT is 
statistically higher than those of SCIEN, TEACH, MECHAN, and ELECT. On the 
other hand, the eamings differences of COMPUT with TRANPT, BUSE^I, ARTHUM, 
ARCCIV, and MEDIC are all statistically "small", thus should not be trusted upon. 
As another example, recall that the law graduates eamed much more than other 
graduates in 1991. In Table lOE, the ；？-values for the r-tests using LAW and other 
fields are all 0.00’ which indicate that the eamings advantages of the lawyers are 
statistically significant. 
In sum, with the aid of Tables 10D and lOE, we can systematically compare 
any difference in eamings among the various educational fields. Although any single 
comparison will lead to several cross-referencing procedures, the steps are just 
straightforward. In Table 10C1, first pick the field you want to compare, say HUMAN 
in 1991. We see that the fields above HUMAN are ACCT, CIVIL, ARCHIT, MEDIC, 
BUSDM, and LAW. The ones below are TEACH, COMPUT, SCIEN, MECHAN, and 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































differences in the index values become significant. For the present example, we find 
in Table 10E that the !^7-values for the fields above HUMAN are in tum 0.95, 0.56, 
0.38, 0.41, 0.04, and 0.00. So, starting from BUSDsf and above, the differences in 
earnings are significant at 0.10 level. For the fields below HUMAN, the p-values are 
in tum 0.70, 0.17, 0.09, 0.01, and 0.00. Thus starting from MECHAN and below, the 
earnings differences are also significant at 0.10 level. This example illustrates the 
procedure to check the significance of the differences in earnings between two 
educational fields. The same procedure applies to comparisons of any two fields. 
III. Summing-up 
In the beginning of this chapter, we have claimed that it is about which field of 
study to choose when you leave secondary school for further studies. From the 
experience gained from the data of 1981 and 1991, we come to know that in terms of 
monetary rewards, the so-called "professional" fields and business administration are 
more promising. Except for the businessmen, the lawyers and the doctors belong to 
the traditional professions that promise the best pay for their practitioners. In fact, 
many students choose these fields because they are a sure bet. This believe has nearly 
become something that everyone takes it for granted. If supply-demand forces are 
smoothly at work, why are not there induced increases in the supply of these 
graduates, as in the case of computer studies? Compensating differentials also do not 
seem to be a reason for their high income, especially the lawyers who work 
comfortably in offices. A possible explanation from the viewpoint of political 
economy is that the professionals' income advantage may come from interest group 
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activities. There are well-established interest groups for the lawyers and the doctors, 
usually in the form of professional associations. Essentially, these groups aim at 
keeping their vested interests in society. To achieve their aim, they limit their labour 
supply by lobbying and setting a number of rules and procedures for their members. 
For example, they never allow practitioners from other countries to enter their industry 
in the local market. Alternatively, they set very stringent barriers for outsiders to enter, 
such as the difficult tests for overseas doctors to get a license to practice. Expansions 
in faculties and places at universities for these fields are also under the influence of 
their professional views. Thus it is not surprising that they are all top on the list of 
high-income earners. 
In the next two chapters, we will take the further advantage of the variables 
available in the census data on the industrial and occupational backgrounds of 
working men in Hong Kong. This will allow us to obtain more findings on earnings 
variations among the various industrial and occupational sub-populations. In the next 
chapter, the population of working men is partitioned according to the different 
industries. Our main concern there is to look at the industrial differences in earnings. 
Then, in a later chapter, we will separate the population into groups of people with 
different occupations, and will study the occupational differences in earnings. For both 
chapters, we will also apply the empirical tools used in the present chapter, and try to 
explore the interesting question of whether the alternative educational fields get 
different monetary rewards in the various industries or occupations. 
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Chapter 6 Earnings Variations by Industries 
In this chapter, our main concem is to find out the industrial differences in 
eamings among working men in Hong Kong. Recall from earlier chapters that 
eamings are affected by schooling and experience, we have to ascertain that the 
industrial eamings differentials do not come from the mixed effects of the differences 
in schooling and experience. After taking away the separate effects of the two human 
capital variables, do workers in certain industries still eam more than those in other 
industries? Moreover, as we have seen in the chapter for educational fields, workers 
with certain educational backgrounds eam differently. Do they eam differently in 
differently industries? 
I. Summary Statistics 
As in previous chapters, we begin our empirical analysis by looking at some 
descriptive statistics. Table 1 lA contains the statistics for monthly income of working 
men by industries. Manufacturing was the largest subgroup in both years, though the 
proportion of manufacturing workers in the working population had dropped in 1991. 
Albeit its huge size, their workers eamed the least on average in 1981, and were 
among the lowest income groups in 1991. On the other hand, finance was the smallest 
subgroup in 1981, but it had expanded a lot in 1991. On average, their workers eamed 
significantly more than workers ofother industries. Their mean income was more than 
1.5 times of the second highest group in 1981, and about 1.4 times in 1991. The 
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TABLE l l A : 




Industries No. of cases Mean Deviation Mmimum Maximum 
Manufacturing (MANUF) 4,879 1,806.30 1,846.30 120.00 60,000.00 
Construction (CONSTR) 1,748 2,142.10 1,742.50 200.00 35,000.00 
Wholesale, Retail & Import/Export 
Trades,Restaurants&Hotels 2,955 2,425.00 3,989.00 100.00 99,998.00 
(TRADE) 
Transport, Storage 8c Communication ” ^ 
(TRANSP) 1)36 2,216.70 1,637.80 200.00 27,000.00 
Financing, Insurance, Real Estate & 
Busmess Services (FINANCE) 648 4,049.30 8,594.80 450.00 99,998.00 
Communitv, Social & Personal ^ 
Services (SOCIAL) 丨’9)4 2,650.60 3,197.20 100.00 60,000.00 
Other Industries (OIND) 436 N/A N/A N/A N/A 
Total: 14,156 




lnJnsirids No. ofcases Mean Deviation Minimum Maximum 
Manufacturing (MANUF) 4,154 7,549.80 8,689.80 600.00 99,998.00 
Construction(CONSTR) 1,662 7,041.50 7,227.20 600.00 99,998.00 
Wholesale. Reiail & Import Export 
Trades. Restaurants & liotels 3.305 8.502.70 10,195.00 800.00 99 998 00 
lTRADE) ’ 
Transport, Storaue & Communication 
(IKANSP) � 2,113 7.528.90 7,911.30 1000.00 99.998.00 
l-inancinu, Insurance. Rcal Esiate & 
Bus.ncss^Scrv,ccs iFlNANCE) 丨’69() 丨3,840.00 17.269.00 1000.00 99,998.00 
CoinmunitN . Social & Personal 
Scrviccs(SOClAL) 2,608 10.004.00 11.635.00 600.00 99.998.00 
Othcr lndustrics(OIND) 367 NA NA NA NA 
Toiul 15.%S 
Source: Calcukited from 1% sample ot"Hong Kong Population Census 1091 
Note: Monthl> earnings are measured in curreni HKS 
« 
second highest income group was community, social and personal services, which is a 
very mixed group of workers from public administration, education, medical services, 
professional associations, entertainment, cultural services, beauty services, etc. 
Another lowest income group was construction. It was the lowest in 1991, the second 
lowest in 1981. 
In Tables 11B and l lC, we have respectively calculated the descriptive 
statistics for schooling and experience. As can be seen in Table 1 lB, finance had the 
most educated workers, with mean schooling of 11.37 years in 1981, 11.58 years in 
1991. Workers from community, social and personal services came second again, but 
this time was in educational attainment. Construction workers were considerably less 
educated, with only 6.82 years and 8.17 years in the two years. The educational levels 
ofmanufacturing, trades, and transport services workers were not much different. 
As regards years of experience, interesting patterns can be found in its 
descriptive statistics in Table llC. The highest-income, most educated finance and 
business practitioners had the least years of experience. They only had average 
experience of 14.89 years and 19.15 years in 1981 and 1991. Workers of other 
industries had at least 20.76 and 21.28 years in the two years. Tradesmen were the 
most experienced, vvith 25.36 and 23.18 years respectively. 
Therefore, we can summarize to say that the finance and business workers 
were characterized by high income, high educational attainment, but low job 
experience. Community and social services workers were also very educated high 
income earners, and they were also very experienced. Tradesmen were the most 
experienced, eamed fairly high income, but were less educated. Manufacturing, 
80 
TABLE l l B : 
Years of Schooling: Working Men by Industries in Hong Kong, 1981 & 1991. 
Years of Schooling 
1981 
Standard 
Industries No. of cases Mean Deviation Minimum Maximum 
Manufacturing (MANUF) 4,879 7 ^ 1 ? 7 ^ 18.00 
Construction (CONSTR) 1,748 6.82 3.70 0.00 18.00 
Wholesale, Retail & Import/Export 
Trades, Restaurants & Hotels 2,955 7.52 3.79 0.00 18.00 
(TRADE) 
Transport, Storage & Communication 
(TRANSP) 1'536 7.62 3.57 0.00 18.00 
Financing, Insurance, Real Estate & 
Business Services (FINANCE) 648 11.37 3.06 0.00 18.00 
Community, Social & Personal 
Services (SOCIAL) 1'954 8.80 4.26 0.00 18.00 
Other Industries (OlND) 436 N/A N/A N/A N/A 
Total: 14,156 
Source: Calculated from 1% sample ofHong Kong Population Census 1981. 
Years of Schooling 
1991 
Standard 
Industries No. ofcases Mean Deviation Minimum Maximum 
Manufacturing (MANUF) 4,154 ^ M J ^ ^ f 6 ^ 
Construction (CONSTR) 1,662 8.17 3.53 0.00 16.00 
Wholesale, Retail & Import Export 
Trades’Restaurams&Hotels 3,305 9.30 3.38 0.00 16 00 
(TRADE) 
Transport, Storai^e & Communication 
(TRANSP) 一 2,113 9.00 3.25 0.00 16.00 
Financing, Insurance, Real Estate & 
Business Services(FINANCE) L699 11.58 3.55 0.00 16.00 
Communitv, Social & Personal 
Services (SOCIAL) 2,608 10.25 3.68 0.00 16.00 
Other Industries (OIND) 367 N'A N/A N,'A N/A 
Total: 15,908 
Source: Calculated from 1% sample ofHong Kong Population Census 1991. 
TABLE l lC: 
Years of Experience: Working Men by Industries in Hong Kong, 1981 & 1991. 
Years of Experience 
1981 
Standard 
Industries No. of cases Mean Deviation Minimum Maximum 
Manufacturing (MANUF) 4,879 20.76 14.79 ^ 73.00 
Construction (CONSTR) 1,748 22.26 14.50 0.00 74.00 
Wholesale, Retail & Import/Export 
Trades,Restaurants&Hotels 2,955 25.36 16.26 0.00 75.00 
(TRADE) 
Transport, Storage & Communication , , , 
(TRANSP) 1'536 22.27 13.86 0.00 67.00 
Financing, Insurance, Real Estate & ^, „ 
BusinessServices(FINANCE) 648 14.89 13.37 0.00 57.00 
Community, Social & Personal 
Services (SOCIAL) 1,954 22.98 16.07 0.00 76.00 
Other Industries (OIND) 436 N/A N/A N/A N/A 
Total: 14,156 
Source: Calculated from 1% sample ofHong Kong PopulationCensus 1981. 
Years of Experience 
1991 
Standard 
Industries No. of cases Mean Deviation Minimum Maximum 
Manufacturing (MANUF) 4,154 22.93 F^I s ^ 6 9 ^ 
Construction (CONSTR) 1,662 23.16 12.81 0.00 63.00 
Wholesale, Retail & Import/Export 
Trades,Restaurants&Hotels 3,305 23.18 14.87 0.00 69 00 
(TRADE) ‘ 
Transport, Storage & Communication 
(TRANSP) 2,113 22.19 12.49 0.00 65.00 
Financing, Insurance, Real Estate & 
Business Services (FINANCE) 1'699 19.15 14.51 0.00 67.00 
Communit%-, Social & Personal 
Services (SOCIAL) 2,608 21.28 14.89 0.00 69.00 
Other Industries (OIND) 367 N/A N/A N/A N/A 
Total: 15,908 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^"^^^^^^"^^"^^^^"^^^""^^^^^^^"i"*^"*i^^** 
Source: Calculated from 1% sample ofHong Kong Population Census 1991. 
construction and transport services workers eamed relatively less, but were very 
experienced, and had only fair educational attainment. 
II. Earnings Functions with Industries as Dummy Variables 
The earnings function can again be modified to study the industrial differences 
in earnings. This time, we define dummy variables for the various industries. These 
dummies indicate which industry a particular person belongs to. The manufacturing 
industry, which had the lowest average earnings in 1981, and among the lowest in 
1991, is chosen as the benchmark group. Using White's (1.980) HCCM estimator, we 
regress the logarithm of earnings (LNEARN) on schooling (EDUC), experience 
(EXPER), experience squared (EXPER2), an interaction term between schooling and 
experience (EDEX), and a number of dummies for the various industries. The 
categorizations of industries for both 1981 and 1991 are the same. Thus the following 
model has been applied to the census data ofboth years. 
LNEARN = p^ + y5,EDUC + y^.EXPER + y^EXPER2 + p^EDEX 
+ a,CONSTR + c^2TRADE + c^3TRANSP + a4FINANCE + a.-SOCIAL 
+ a^OIND + w 
For each dummy variable, it takes the value of 1 if an individual belongs to its 
category, otherwise it takes the value of 0. Again, we assume for simplicity that only 
the intercept is affected by the dummies. 
The estimation results are tabulated in Table 12. For the two years, the 
adjusted R''s are respectively 0.2719 and 0.3373. The coefficient estimates for the 
schooling and experience variables all have the expected signs, while those for the 
dummy variables are all positively signed. Except for OLND, the dummy for "Other 
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TABLE 12: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Industries as Dummy Variables 
for Working Men ofHong Kong, 1981 & 1991 
Dependent variable: Logarithm of Monthly Eamings (LNINC) 
Benchmark Group: Manufacturing (MANUF) 
1981 1991 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 5.8004 163.40 0.00 6.1514 134.00 0.00 
EDUC 0.1148 34.76 0.00 0.1842 51.21 0.00 
EXPER 0.0728 34.92 0.00 0.1029 42.03 0.00 
EXPER2 -0.0010 -34.45 0.00 -0.0012 -40.65 0.00 
EDEX -0.0018 -13.71 0.00 -0.0033 -25.49 0.00 
CONSTR 0.2008 14.81 0.00 0.0019 0.12 o.9l 
TRADE 0.1372 10.66 0.00 0.0910 6.93 0.00 
TRANSP 0.1877 14.36 0.00 0.0309 2.29 0.02 
FE^IANCE 0.2237 7.81 0.00 0.2007 ll.2l 0.00 
SOCIAL 0.1601 11.29 0.00 0.0939 6.48 0.00 
0 ^ D 0.0446 1.12 0.27 0.0558 1.75 0.08 
R-square 0.2724 0.3377 
Adj. R-square 0.2719 0.3373 
F value 529.60 810.00 
No. of cases 14,156 15,908 
Data: 1% sample ofHong Kong Population Censuses, 1981 & 1991. 
Industries", all coefficient estimates are highly significant in 1981. The dummy for 
"Construction" is insignificant in 1991. Thus the income of construction workers was 
not significantly different from that of manufacturing workers in 1991. 
We can transform the regression model in a similar fashion as in the last 
chapter to create an index to compare the earnings differentials of industries. For 
example, tradesmen have the following estimated earnings function: 
LNEARN = � o + y^iEDUC + �^EXPER +�3EXPER2 + y^EDEX + a2TRADE. 
Taking exponential function on both sides, we get 
EARN = e x p ( � � + ! E D U C + � : E X P E R +�3EXPER2 + ^4EDEX + &TRADEO 
= e x p O ^ � + � i E D U C +�2EXPER +�3EXPER2 + �^EDEX) x exp(a2TRADE). 
參 
The value of TRADE is 1, so tradesmen eam exp(d2) times of what the 
manufacturing workers can make. The benchmark group of manufacturing workers 
has an index value of 1.00. The exponentials of the estimated coefficients for other 
dummies are the index values for the other industries, and they are all tabulated in 
Table 13. In the same table, the estimated rates of retum to schooling for the several 
industrial sub-samples have also been found by applying Mincer's earnings function: 
LNINC = y^ o + y^iEDUC + /?2EXPER + ^ 3EXPER2 + u . 
A 
The figures for rate of retum are the significant p � ’ s for each subgroup. Again, the 
regression results are not shown because there are 12 of them, but all estimates are 
highly significant. To facilitate comparison, the industries are ranked according to the 
index of effects on earnings, and this ranking is put in Table 13A. 
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TABLE 13: 
Index of Effect on Earnings, and Rates of Return to Schooling, 
ofDifferent Industries, Hong Kong 1981 & 1991. 
~ l ~ l 
T A + T J Rate of T j Rate of Industry Index ^ Index ^ Retum Retum 
Manufacturing (MANUF) L ^ 6.23% L ^ 8.45%~~ 
Construction (CONSTR) 1.22 6.56% - 8.36% 
Wholesale, Retail & Import/Export 
Trades, Restaurants & Hotels 1.15 6.89% 1.10 7.71% 
(TRADE) 
Transport, Storage & Communication , ^, 
(TRANSP) 1-21 5.32% 1.03 7.15% 
Financing, Insurance, Real Estate & 
Business Services (FRANCE) ^'^^ ^ .^Syo/o 1.22 14.68% 
Community, Social & Personal ^ ^ ^ 
Services(SOCIAL) 1.17 醒 1.10 13.20�/� 
Notes: The index is calculated by exponentiating the parameter estimates of corresponding 
dummies in table 12. Estimates not shown but marked with "-" are insignificant at 0.10 level 
o • 
The estimates for rates of retum are found by estimating the standard statistical earnings flinction 
on each subgroup. 
TABLE 13A: 
Rankings according to Index of Effects on Earnings 
of Different Industries in Hong Kong 
(Manufacturing = 1.00) 
1981 1991 
F][NANCE 1.25 FINANCE 1.22 
CONSTR 1.22 TRADE 1.10 
TRANSP 1.21 SOCIAL 1.10 
SOCIAL 1.17 TRANSP 1.03 
TRADE 1.15 MANUF 1.00 
‘ MANUF 1.00 CONSTR -
Comparing the figures for the index and the rate of retum to schooling, we find 
that the rankings implied by the two are not the same. For example, construction and 
trades have index figures of l .22 and 1.15 respectively in 1981. As the index measures 
how much an industrial subgroup eams in excess of the benchmark group after 
accounting for the effects of schooling and experience, we may expect that a 
construction worker will eam more than a tradesman if they are equally educated and 
experienced. Thus the rate of retum to schooling, which measures the profitability of 
investment in education, should be greater for the former than the latter. On the 
contrary, the opposite has occurred: 6.56% for construction, 6.89% for trades. This 
reflects again the fact that the "small" differences between the estimates for the rates 
of retum to schooling are not significant. Hence we must be very careful in 
interpreting the estimation results for the rates of retums. 
The /-statistic for testing equality of coefficients we used in the previous 
chapter can again be profitably utilized to solve the problem here. Applying this test to 
each pair of industries in the model, we can find the p-value for them. These ;;-values 
are all tabulated in Table 13B. Adopting a significance level of 0.10, the significant 
estimates are shown as bold figures. Following similar cross-referencing procedures as 
in the previous chapter, we can determine the significance of the earnings differences 
among the industries. Note that for comparisons with the benchmark group, we only 
need to use the original r-statistics for the coefficient estimates of the industrial 
dummies, because they have already indicated whether the industries have earnings 
that are significantly different from the benchmark group. Hence in Table 13B, we 
simply indicate “Y” for the significant cases, and “N’，for the insignificant ones. 
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TABLE 13B: 
P-values for the t-test for equality of coefficients in the models in Table 12 
1981 
CONSTR TRADE TRANSP F R A N C E SOCIAL o I ^ 
MANUF Y Y Y Y Y N 
CONSTR 0.000 0.411 0.449 0.017 0.000 
TRADE 0.001 0.004 0.162 0.024 
TRANSP 0.227 0.093 0.000 
FINANCE 0.035 0.000 
SOCIAL 0.005 
1991 
CONSTR TRADE TRANSP FINANCE SOCIAL 0 ^ D 
MANUF N Y Y Y Y N 
CONSTR 0.000 0.099 0 . 0 0 0 0.000 0.112 
TRADE 0.000 0.000 0.850 0.277 
TRANSP 0.000 0.000 0.444 
FINANCE 0.000 0.000 
SOCIAL 0.247 
Note: Bold figures are significant at 0.10 level, 
implying that the coefficients of that pair of regressors are not equal. 
For the benchmark group, "Y" refers to a significant case at 0.10 level, 
"N" refers to an insignificant case. 
In terms of both the index and the rate of retum to schooling, the industry for 
finance and business (FINANCE) was the leader in earnings for both 1981 and 1991. 
The rates of retum are particularly impressive: 14.37% in 1981 and 14.68% in 1991. 
The index figures are 1.25 and 1.22 respectively in the two years. The 1981 index 
figure is only significantly greater than those of SOCIAL, TRADE, and MANUF. The 
1991 figure is significantly greater than those of all other industries. 
The construction industry (CONSTR) ranked second in 1981, but dropped to 
the last at the benchmark level in 1991. In contrast, the industry for trades (TRADE) 
climbed from the fifth to the second. The social services (SOCIAL) have also grown 
in this decade. Finally, the manufacturing industry (MANUF) continued to rank at the 
bottom of the list. 
III. Contribution of Educational Fields to Earnings 
In the last chapter, we have seen how educational fields affect earnings for • 
working men in Hong Kong. In this section, we repeat the same exercise on the 
various industrial sub-samples. Thus the models for 1981 and 1991 are respectively as 
follows. 
LNEARN = /?o + AEDUC + ^ X P E R + /]^EXPER2 + ^ E D E X 
+ ^ lARTHUM + c^2SCIEN + a3TEACH + a4ACCT+a5BUSns[ 
+ a^COMPUT+a^MEDIC + a^ARCClY + a9MECHAN + aioELECT 
+ ^iiTEXTILE + a12DESIGN + a13TRANPT+a14OFIELD + u 
LNEARN = /?o + AEDUC + y^EXPER + y^3EXPER2 + ^,EDEX 
+ a^ART+a2 HUMAN + a3SCIEN + c^4TEACH + a^ACCT 
+ a^BUSIN + 0:7 C OMPUT + a g MEDIC + a9ARCHIT + a10CIVIL 
+ cc 1 iMECHAN + a !:ELECT + a13TEXTILE + a ,4DESIGN + a15LAW 
+ ajgCOMMUN + a 17OFIELD + u 
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The results are collected in Tables 14 which includes lengthy listings of estimates for 
the industries: (a) Manufacturing, (b) Construction, (c) Trades, Restaurants and 
Hotels, (d) Transport, Storage and Communication, (e) Financing, Insurance, Real 
Estate and Business Services, (f) Community, Social and Personal Services. The 
adjusted R^'s of the regressions range from the lowest of 0.2124 for transport workers 
in 1981, to the highest of 0.4893 for finance practitioners in 1991. All estimates for 
the schooling and experience variables in the regressions are highly significant, except 
that for some industries the interaction term is insignificant. 
As in previous parts of this thesis, we can compute an index of effects of 
different educational fields on earnings by taking exponential functions on the 
coefficient estimates for the educational dummies. But this time the index is computed 
for each industry. The index figures for the industries numbered (a) to (f) above are 
correspondingly put in Table 15, which is also a very long table. 
To make sense of the vast amount of results presented in Tables 14 and 15, I 
have extracted out the five largest and significant estimated index figures from each 
industry for each year. By putting these estimates into Table 16, we can find out the 
relative merits of the educational fields. Before we look at the rankings, note that the 
earnings differences between adjacent fields on the list may not be statistically 
significant. The r-test employed in the previous chapter for checking equality of 
estimates has not been used here. Therefore, we should be aware that the five rankings 
may not be significantly different from one another. Thus we are not talking about the 
exact rankings, but just the "top-five" educational fields that generate the highest 
average earnings. 
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Recall that the highest income earners were from finance and business 
services. Within this industry, the top achievers in 1981 were the business majors, the 
computer specialists, and surprisingly, the graduates from architecture and civil 
engineering. Other educational fields did not have significant contribution to eamings 
in excess of general education. The achievers in 1991 were a bit different: graduates 
from law, accounting, humanities, and civil engineering. The fact that architects and 
civil engineers appeared on the list may be due to the inclusion of real estate services 
in the industrial subgroup. Legal services have been included as a kind of business 
services, so the lawyers easily came to the top of the 1991 list. Again, they did not 
appear in 1981 because they had been excluded in the categorization in 1981. The 
accountants appeared in 1991 instead of the general business majors. The latter have 
surprisingly dropped out from the 1991 list. A plausible reason by casual observation 
may be that the expansion in the business administration faculties was indeed too fast 
in the last decade, thus too many business graduates were poured into the labour 
market. Fierce competition among themselves resulted in lower eamings. 
The pattem that appeared in 1991 is more conspicuous. Students of law and 
business studies almost took the lion's share of all the No. l，s on the list. The law 
graduates were the most fortunate professionals who got high rewards for their legal 
services in the various high-income industries, including finance, business services, 
community and personal services. On the other hand, the business majors excelled in 
the business sector, as well as the trades, manufacturing, construction, and transport 
industries. Nearly all industries are suitable for them to work in. 
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TABLE 14: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummies 
for Different Industries in Hong Kong, 1981 & 1991 
(a) Industry: Manufacturing 
Dependeni variable: Logarithm ofMonihly Eamings ( LNINC ) 
Benchmark Group: General Education (GFIELD) 
1981 1991 
Esiimate i-raiio p-vu/uc Esiimute i-raiio p-vnlue 
Inlcrccpl 6.1391 112.10 0.00 6.9112 "0.80 0.00 
F-Dl'C 0 . 0 8 0 2 14.51 0.00 0.1100 14.08 0.00 
HXPI-R 0.0619 1995 0,00 0.0747 14>)Q 0.00 
F{XPl-R2 -0.0009 -21SU 0.00 -0.0010 -15,72 0.00 
r j ) l - : x -0.0(J12 -5 5Q 0.00 - 0 . 0 0 1 9 -6.0() 0.00 
ARHH'M 0.2330 卜)1 0.06 
A R T - 0 . 3 0 1 4 -OQ” 0.33 
Hl'MAN 0.2Q46 2.53 0.0i 
S C n - N 0 . 1 3 8 5 111 0：7 0 . 2 1 0 6 16Q 0.(» 
n:A(,ll -().51S1 -4 4^ ) 0,00 -0.3677 -3 S^  t).oo 
AC'CI -().0164 -00^ 0 04 0.1791 0.75 0.45 
Bl ' S l N ( ) .SlSS 3 6S 0 ()i) () .602S 6 00 o(K) 
COMPlT 111)11 4 (,5 0 0(J ().2311 : : 3 ()03 
MM)K' -0.244： -1 15 0 25 -0.15X1 -0 6： 053 
AIUX'IX' ().()532 0 31 0,6 
ARC1111 -0.1604 -0 o> 0 34 
C1VIL 0.3474 : i s 001 
MI C1lAN tUQ;^S ： (if> 0 04 0 151： ： <： 001 
\-\ \'C 1 0 :oi>5 1“'� u o< () i:oh 1 � 0 ()s 
ll-XHI 1 0 .>15^ ： r uo« 0,0115 < ) � ns" 
I)l SKiN 0 4145 :si) 0 00 u.:Sh5 i，< 0 ()s 
I RANIM ！ 104 ^ ”； 0 00 
1 AW' -1) 0244 -0 ()< 0 9h 
rOMMl N f).n<)^4 0 <<i 0 <0 
OVU'[ I) i) ii”K) 0 11 (";! 01)59^) 0:— u � > 
R-sqiurc U ：5：^ <J:)M 
Ad) R-sqiiarc 0 2500 1) 2^5.^  
l' valuc M^ M � V l S 
No ot'ca.sos (S、） 二丄乂 
l).it.i 1^ 0 s.iiTiplc Ok Hong KoHj； Popui.i*!on Ccn^  iscs. :''S' :�： »�*. 
(b) Industry: Construction 
Dependent variable: Logarithm of Monthly Earnings (LNINC) 
Benchmark Group: General Education (GFIELD) 
1981 1991 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 6.5543 69.71 0.00 7.2904 37.09 0.00 
EDUC 0.0630 6.72 0.00 0.0881 5.20 0.00 
EXPER 0.0493 9.13 0.00 0.0549 5.53 0.00 
EXPER2 -0.0007 -9.55 0.00 -0.0007 -6.01 0.00 
EDEX -0.0007 -2.10 0.04 -0.0012 -2.06 0.04 
ARTHUM 0.4245 0.66 0.51 
ART -0.2712 -2.16 0.03 
HUMAN 1.0152 2.89 0.00 
SCIEN -0.3776 -0.95 0.34 -0.6393 -10.78 0.00 
TEACH 0.4915 1.88 0.06 0.3902 7.96 0.00 
ACCT -0.4523 -8.06 0.00 -0.0290 -0.07 0.95 
BUSrN 0.2891 0.77 0.44 0.9201 7.26 0.00 
COMPUT 0.9095 20.91 0.00 -0.1222 -1.93 0.05 
MEDIC N/A N/A 
ARCCIV 0.4759 4.92 0.00 
ARCHIT 0.6832 4.98 0.00 
CIVIL 0.5544 4.67 0.00 
MECHAN 0.4965 2.13 0.03 0.1831 l.ll 0.27 
ELECT 0.2149 0.88 0.38 0.2630 1.83 0.07 
TEXTILE N/A N/A 
DESIGN -0.2038 -3.96 0.00 0.0968 0.47 0.64 
TRANPT N/A 
LAW N/A 
COMMUN 0.4508 7.69 o.oo 
OFIHLD 0.2348 0.83 0.4i 0.3573 1.68 0.09 
R-squarc 0.2409 0.2274 
Adj. R-square 0.2343 0.2189 
F valuc 36.65 26.86 
No. ofcascs 1,748 1.662 
m 
Data: l°o sample ot" Hong Kong Population Censuses. 19S 1 & IQ^I. 
(c) Industry: 
Wholesale, Retail & Importy^Export Trades, Restaurants & Hotels 
Dependent variable: Logarithm of Monthly Eamings (LMNC) 
Benchmark Group: General Education (GFIELD) 
1981 1991 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 6.2004 70.69 0.00 7.0383 65.07 0.00 
EDUC 0.0857 10.15 0.00 0.1206 12.50 0.00 
EXPER 0.0609 12.19 0.00 0.0719 13.98 0.00 
EXPER2 -0.0008 -11.99 0.00 -0.0009 -15.82 0.00 
EDEX -0.0010 -3.52 0.00 -0.0019 -6.09 0.00 
ARTHUM 0.5526 3.60 0.00 
ART -0.4097 -l.60 0.11 
HUMAN 0.0104 0.09 0.93 
SCIEN 0.3977 1.87 0.06 0.1539 0.8l 0.42 
TEACH -0.1963 -0.86 0.39 -0.2244 -0.68 0.50 
ACCT -0.0694 -0.53 0.60 0.0409 0.22 0.83 
BUSIN 0.3333 2.94 0.00 0.3919 4.63 0.00 
COMPUT N/A 0.1006 0.46 0.65 
MEDIC -0.2079 -0.93 0.35 -0.2609 -1.25 0.2l 
ARCCIV 0.5693 1.77 0.08 
ARCHIT -0.3634 -1.98 0.05 
CIVIL 0.1576 0.65 0.51 
MECHAN 0.2036 0.77 0.44 0.0995 0.90 0.37 
ELECT -0.5073 -i.95 0.05 0.0983 0.95 0.34 
TEXTILE 0.2105 5.26 0.00 0.1626 0.73 0.46 
DESIGN -0.3032 -1.33 O.l8 0.2280 l.09 o.28 
TRANPT 0.7137 2.77 0.01 
LAW 0.5942 1.40 0.16 
COMMUN -0.0976 -1.I3 0.26 
OFIELD -0.2462 -0.89 0.38 -0.0801 -0.44 0.66 
R-square 0.2215 0.2476 
Adj. R-sqiiare 0.2170 0.2428 
F value 49.16 51.45 
No. ofcases 2.955 3.305 
Data: l°o sample of Hong Kong Population Censuses. 198 1 & 1991. 
(f) Industry: 
Community, Social & Personal Services 
Dependent variable: Logarithm of Monthly Earnings (LNE^C) 
Benchmark Group: General Education (GFIELD) 
1981 1991 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 5.6423 52.01 0.00 5.7721 43.19 0.00 
EDUC 0.1416 14.88 0.00 0.2061 18.38 0.00 
E X P E R 0.0862 16.40 0.00 0 .1242 20.27 0.00 
EXPER2 -0.0012 -17.21 0.00 -0.0015 -21.34 0.00 
EDEX -0.0024 -8.61 0.00 -0.0036 -11.01 0.00 
ARTHUM 0.1957 2.44 0.02 
ART -0.2108 -1.53 0.13 
HUMAN 0.1728 2.14 0.03 
SCIEN 0.0430 0.42 0.67 0.1316 1.59 0.11 
TEACH 0.1461 1.78 0.08 0.2105 3.32 0.00 
ACCT 0.4683 1.59 0.11 0.2360 1.21 0.23 
BUSnsf 0.0920 0.40 0.69 0.2261 1.99 0.05 
COMPUT 0.3087 6.29 0.00 0.2629 1.37 o.l7 
MEDIC 0.2828 1.63 0.10 0.4888 4.60 0.00 
ARCCIV 0.3775 3.27 0.00 
ARCHIT 0.4853 2.69 0.01 
CIVIL 0.2560 1.38 0.17 
MECHAN 0.1691 0.99 0.32 0.0961 0.93 0.35 
“ E L E C T 0.0224 0.12 0.91 0.2873 2.53 0.0l 
TEXTILE N/A 0.0055 0.03 0.98 
DESIGN 0.5478 2.06 0.04 -0.2974 -1.23 0.22 
TRANPT 0.5451 1.01 0.31 
LAW 0.6918 2.27 0.02 
COMMUN 0.3592 1.72 0.09 
OFIELD -0.3311 -1.38 0.17 -0.2408 -1.53 o.l3 
R-square 0.4327 0.4795 
Adj. R-square 0.4277 0.4752 
F value 86.86 113.42 
No. of cases 1,954 2,608 
Data: l°o sample of Hong Kong Population Censuses. 198 1 & 1991. 
TABLE 15: 
Index of Effects of Different Educational Fields on Earnings 
in Different Industries, Hong Kong 1981 & 1991. 
(a) Industry: Manufacturing 
Educational Field 1981 1991 
General Education 1.00 1.00 
Arts, Fine Arts, Social and Behavioural Sciences 1.26 N / A 
Arts, Fine Arts, and Social Studies N / A -
Humanity and Social Studies N / A 1.34 
Pure Mathematics, and Natural Science - 1.23 
Teacher Training and Education 0 .60 0 .69 
Accountancy and Studies in Secretarial Skills - _ 
Business Administration and Financial Management 2 . 27 1.83 
Computer Studies 3 .01 1.26 
Medical and Health Related Studies - _ 
Architecture, Construction, Civil & Structural Engineering - N / A 
Architecture and Town Planning N / A -
Construction, Civil and Structural Engineering N / A 1.42 
Mechanical, Marine, Production & Industrial Engineering 1.21 1.16 
Electrical and Electronic Engineering 1,23 1.13 
Textiles and Clothing Technology 1.37 _ 
Design and Miscell. Industrial Technology 1.51 1.33 
Transport Studies 3 .02 N/A ‘ 
Law N / A _ 
Mass Communication and Documentation N / A -
Other Vocational Studies, Other Programmes _ _ 
Notes: The index is calculated by exponentiating the parameter estimates of corresponding 
dummies in table 14. Estimates not shown but marked with ',-" are insignificant at 0.10 level. 
(b) Industry: Construction 
Ed7cational Field 1981 1991 _ _ 
General Education 1.00 1.00 
Arts, Fine Arts, Social and Behavioural Sciences - N / A 
Arts, Fine Arts, and Social Studies N / A 0 .76 
Humanity and Social Studies N / A 2 .76 
Pure Mathematics, and Natural Science - 0 .53 
Teacher Training and Education 1.63 1.48 
Accountancy and Studies in Secretarial Skills 0 .64 -
Business Administration and Financial Management - 2 .51 
Computer Studies 2 .48 0 .89 
Medical and Health Related Studies N / A N / A 
Architecture, Construction, Civil & Structural Engineering 1.61 N / A 
Architecture and Town Planning N / A 1.98 
Construction, Civil and Structural Engineering N / A 1.74 
Mechanical, Marine, Production & Industrial Engineering 1.64 -
Electrical and Electronic Engineering - 1.30 
Textiles and Clothing Technology N / A N / A 
Design and Miscell. Industrial Technology 0 .82 -
Transport Studies N / A N / A 
Law N / A N / A 
Mass Communication and Documentation N / A 1.57 
Other Vocational Studies, Other Programmes - 1.43 • 
Notes: The index is calculated by exponentiating the parameter estimates of corresponding 
dummies in table 14. Estimates not shown but marked with "-" are insignificant at 0.10 level. 
(c) Industry: 
Wholesale, Retail & Import/TExport Trades, Restaurants & Hotels 
Educational Field 1981 1991 一 
General Education 1.00 1.00 
Arts, Fine Arts, Social and Behavioural Sciences 1.74 N / A 
Arts, Fine Arts, and Social Studies N / A -
Humanity and Social Studies N / A -
Pure Mathematics, and Natural Science 1.49 -
Teacher Training and Education - -
Accountancy and Studies in Secretarial Skills - -
Business Administration and Financial Management 1.40 1.48 
Computer Studies N / A -
Medical and Health Related Studies - -
Architecture, Construction, Civil & Structural Engineering 1.77 N / A 
Architecture and Town Planning N / A 0 .70 
Construction, Civil and Structural Engineering N / A -
Mechanical, Marine, Production & Industrial Engineering - -
Electrical and Electronic Engineering 0 .60 -
Textiles and Clothing Technology 1.23 -
Design and Miscell. Industrial Technology - -
Transport Studies 2 .04 N / A 
Law N/A -
Mass Communication and Documentation N / A -
Other Vocational Studies, Other Programmes - -
Notes: The index is calculated by exponentiating the parameter estimates of corresponding 
dummies in table 14. Estimates not shown but marked with "-" are insignificant at 0.10 level. 
« 
(d) Industry: 
Transport, Storage & Communication 
Educational Field 1981 1991 
General Education 1.00 1.00 
Arts, Fine Arts, Social and Behavioural Sciences 1.66 N / A 
Arts, Fine Arts, and Social Studies N / A -
Humanity and Social Studies N / A 1.52 
Pure Mathematics, and Natural Science 2 .15 -
Teacher Training and Education 2 .60 N / A 
Accountancy and Studies in Secretarial Skills 0 .67 1.62 
Busmess Administration and Financial Management - 2 .24 
Computer Studies - 1.36 
Medical and Health Related Studies - N / A 
Architecture, Construction, Civil & Structural Engineering - N / A 
Architecture and Town Planning N / A 1.65 
Construction, Civil and Structural Engineering N / A -
Mechanical, Marine, Production & Industrial Engineering - 1.66 
Electrical and Electronic Engineering - 1.56 
Textiles and Clothing Technology 0 .76 -
Design and Miscell. Industrial Technology 1.14 0 .72 
Transport Studies _ N / A 
Law N/A 0.89 
Mass Communication and Documentation N / A 0 .59 -
Other Vocational Studies, Other Programmes - -
Notes: The index is calculated by exponentiating the parameter estimates of corresponding 
dummies in table 14. Estimates not shown but marked with "-" are insignificant at 0.10 level 
o 
(e) Industry: 
Financing, Insurance, Real Estate & Business Services 
E^cational Field 1981 1991 
General Education 1.00 1.00 
Arts, Fine Arts, Social and Behavioural Sciences - N / A 
Arts, Fine Arts, and Social Studies N / A 0 .67 
Humanity and Social Studies N / A 1.19 
Pure Mathematics, and Natural Science - -
Teacher Training and Education - -
Accountancy and Studies in Secretarial Skills - 1.21 
Business Administration and Financial Management 1.43 -
Computer Studies 1.77 -
Medical and Health Related Studies N / A 0 .42 
Architecture, Construction, Civil & Structural Engineering 1.91 N / A 
Architecture and Town Planning N / A -
Construction, Civil and Structural Engineering N / A 1.16 
Mechanical, Marine, Production & Industrial Engineering 0 .54 -
Electrical and Electronic Engineering - -
Textiles and Clothing Technology - -
Design and Miscell. Industrial Technology - _ 
Transport Studies - N / A 
Law N / A 2 .91 
Mass Communication and Documentation N / A - . 
Other Vocational Studies, Other Programmes 3 .56 2 .12 
Notes: The index is calculated by exponentiating the parameter estimates ofcorresponding 
dummies in table 14. Estimates not shown but marked with "-" are insignificant at 0.10 level. 
(f) Industry: 
Community, Social & Personal Services 
Educational Field 1981 1991 一 
General Education 1.00 1.00 
Arts, Fine Arts, Social and Behavioural Sciences 1.22 N / A 
Arts, Fine Arts, and Social Studies N / A -
Humanity and Social Studies N / A 1.19 
Pure Mathematics, and Natural Science - -
Teacher Training and Education 1.16 1.23 
Accountancy and Studies in Secretarial Skills - -
Business Administration and Financial Management - 1.25 
Computer Studies 1.36 -
Medical and Health Related Studies 1.33 1.63 
Architecture, Construction, Civil & Structural Engineering 1.46 N / A 
Architecture and Town Planning N / A 1.62 
Construction, Civil and Structural Engineering N / A -
Mechanical, Marine, Production & Industrial Engineering - -
Electrical and Electronic Engineering - 1.33 
Textiles and Clothing Technology N / A -
Design and Miscell. Industrial Technology 1.73 -
Transport Studies - N / A 
Law N / A 2 .00 “ 
Mass Communication and Documentation N / A 1.43 
Other Vocational Studies, Other Programmes - -
Notes: The index is calculated by exponentiating the parameter estimates of corresponding 
dummies in table 14. Estimates not shown but marked with "-" are insimificant at 0.10 level. 
o 
TABLE 16: 
The Top 5 Educational Fields that Generate 
the Highest Average Earnings in Different Industries, Hong Kong 1981 & 1991. 
1981 
HIGH “ LOW 
Industry 1 2 3 4 5 
Manufacturing TRANPT COMPUT~~~BUSE^ DESIGN TEXTILE~~ 
Construction COMPUT MECHAN TEACH ARCCIV GFIELD 
Wholesale, Retail & 
Import/Export Trades, TRANPT ARCCIV ARTHUM SCIEN BUSD^ 
Restaurants & Hotels 
2 > = ; : g e & ™ SCIEN ARTHUM DESIGN GFIELD 
= = = A R C a V COMPUT BUSIN GFIELD -
Community, Social & …。…、了 
Personal Services DESIGN ARCCIV COMPUT MEDIC ARTHUM 
1991 
ffl^ “ LOW 
Industry 1 2 3 4 5 
Manufacturing BUSm CIVIL HUMAN DESIGN COMPUT~~ 
Construction HUMAN BUS][N ARCHIT CIVIL COMMUN 
Wholesale, Retail & 
Import/Export Trades, BUSIN GFIELD - - -
Restaurants & Hotels 
Transport, Storage & 
Communication ^ S I N MECHAN ARCHIT ACCT ELECT 
Financing, Insurance, Real 
Estate & Business Services 认〜 ACCT HUMAN CIVIL GFIELD 
Community, Social & 
Personal Services [AW MEDIC ARCHIT COMMUN ELECT 
IV. Summing-up 
We have seen in the analysis in this chapter that there existed eamings 
differentials among the different industries. We have also found what educational 
backgrounds were more promising in the various industries. Jn the next chapter, we 
will explore another related question: whether there existed eamings differentials 
among the several occupational subgroups defined in the censuses. We will employ 
the same empirical tools successfully applied in the present chapter to analyze the 
eamings variations by occupations. 
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Chapter 7 Earnings Variations by Occupations 
After accounting for the effects of schooling and experience on earnings, do 
managers still eam more than clerks, professionals more than associate professionals, 
and service workers more than production workers? These questions are the main 
concerns of this chapter. 
I. Summary Statistics 
Table 17A summarizes the descriptive statistics for monthly income of 
working men by occupations. Tables 17B and 17C include respectively those for 
schooling and experience. Note that the categorization of occupations for 1981 and 
1991 are not the same. Thus we have to be very cautious in making comparisons 
between occupations of the two different years. 
In 1981, the managers received an average income ofHK$7,761.50 which was 
much higher than others. The second was attained by the professionals, with a mean 
income of HK$4,729.20. The production workers' HK$1,714.70 was substantially 
lower than others. Their maximum monthly income was only HK$8,000, a figure 
found among 7,414 cases. As regards schooling level, the professionals and the 
managers were the most educated, with mean schooling years of 13.34 and 12.25 
years respectively. The production and the service workers were least educated, with 
6.90 and 7.06 years only. On the other hand, they were very experienced, with average 
years of experience of21.37 and 26.70. The managers also had muchjob experience, 
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TABLE 17A: 




Occupations No. of cases Mean Deviation Minimum Maximum 
= t f = Administrators ；；； 7 ,761.50"""10,120.00 ^ " " 9 9 , 9 9 8 . 0 0 
(MANAGE) 
Professionals (PROFESS) 766 4,729.20 5,963.30 100.00 99,998.00 
Clerks (CLERK) 1,285 2,200.60 1,543.50 500.00 15,000.00 
= ^ r S = J T S a l e s 3,906 2,176.30 3,347.90 150.00 99,998.00 
Production & Related Workers, 
TransportEquipmentOpemtors& 7，414 1,714.70 777.97 100.00 8,000.00 
Labourers (PROD) 
Others (OOCC) 318 N/A N/A N/A N/A 
Total: 14,156 




Occupations No. ofcases Mean Deviation Minimum Maximum 
Managers & Administrators 
(MANAGE) U853 19,063.00 19,446.00 2000.00 99,998.00 
Professionals (PROFESS) 675 24,782.00 21,089.00 1000.00 99,998.00 
Associate Professionals (ASSPROF) 1,588 11,376.00 9,829.40 2000.00 99,998.00 
Clerks(CLERK) 1,319 6,490.50 3,377.30 1000.00 45,000.00 
Service Workers & Shop Sales 
Workers (SERVICE) 2,097 7.163.20 5,545.90 1000.00 99,998.00 
Craft&RelatedWorkers(CRAFT) 3,222 6,082.60 4.025.10 600.00 99,998.00 
Plant & Machine Operators & 
Assemblers (MACHINE) 2,172 5,910.90 3,024.20 1000.00 75,000.00 
Elementar> Occupations (ELEMOCC) 2,718 4,490.60 2,374.20 600.00 65,000.00 
Others (OOCC) 264 N A N/A N/A N/A 
Toial: 15.908 
Source: Calculated from 1�o sample of Hong Kong Population Census 1991. 
Note: Monthly earnings are measured in current HKS. 
TABLE 17B: 
Years of schooling: Working Men by Occupations in Hong Kong, 1981 & 1991. 
Years of Schooling 
1981 
Standard 
Occupations “ No. of cases Mean Deviation Minimum Maximum 
= : = A d m i n i s t r a t o r s ； ^ ； ^ ^ ^ ^ 
(MANAGE) 
Professionals (PROFESS) 766 13.34 2.80 0.00 18.00 
Clerks (CLERX) 1,285 10.92 2.47 0.00 18.00 
Service Workers & Shop Sales ^ ^ , ^ � ^ ,^ ^ … 
„ , , ,enDWTr^ TTA 3,906 7.06 3.69 0.00 18.00 Workers (SERVICE) 
Production & Related Workers, 
TransportEquipmentOperators& 7,414 6.90 3.11 0.00 18.00 
Labourers (PROD) 
Others (OOCC) 318 N/A N/A N/A N/A 
Total: 14,156 
Source: Calculated from 1% sample ofHong Kong Population Census 1981. 




Occupations No. of cases Mean Deviation Minimum Maximum 
Managers & Administrators „ 
(MANAGE) 1'853 H.62 3.37 0.00 16.00 
Professionals (PROFESS) 675 15.04 1.80 0.00 16.00 
Associate Professionals (ASSPROF) 1,588 12.53 2.09 0.00 16.00 
Clerks (CLERK) 1,319 10.98 2.24 0.00 16.00 
Service Workers & Shop Sales 
Workers (SERVICE) 2,097 9.00 2.80 0.00 16.00 
Craft&RelatedWorkers(CRAFT) 3,222 8.41 2.87 0.00 16.00 
Plant & rvIachine Operators & 
Assemblers (MACHINE) 2,172 8.09 2.74 0.00 16.00 
Elementary Occupations (ELEMOCC) 2,718 6.82 3.48 0.00 16.00 
Others (OOCC) 264 N/A N/A N/A N/A 
Total: 15.908 
Source: Calculated from 1% sample of Hong Kong Population Census 1991. 
TABLE 17C: 
Years of Experience: Working Men by Occupations in Hong Kong, 1981 & 1991. 
Years of Experience 
1981 
Standard 
Occupations No. of cases Mean Deviation Minimum Maximum 
! ^ : ? = Administrators ^ ^ i I ^ 7 ^ ^ 
(MANAGE) 
Professionals (PROFESS) 766 15.68 11.86 0.00 65.00 
Clerks (CLERK) 1,285 16.21 13.61 0.00 58.00 
Service Workers & Shop Sales ^ ^^^ ^ ^^ , , … ^ … “ ^ 
w 1 /cr:DA/Tr i^.A 3,906 26.70 16.90 0.00 76.00 Workers (SERVICE) 
Production & Related Workers, 
TransportEquipmentOperators& 7,414 21.37 14.40 0.00 74.00 
Labourers (PROD) 
Others (OOCC) 318 N/A N/A N/A N/A 
Total: 14,156 




Occupations No. of cases Mean Deviation Minimum Maximum 
Managers & Administrators ,八 ^ 
(MANAGE) 1，853 23.35 12.19 0.00 66.00 
Professionals (PROFESS) 675 14.93 10.32 0.00 58.00 
Associate Professionals (ASSPROF) 1,588 14.78 10.36 0.00 58.00 
Clerks (CLERK) 1,319 17.92 13.65 0.00 61.00 
Service Workers & Shop Sales ^ ^ 
Workers (SERVICE) 2,097 20.43 14.13 0.00 69.00 
Craft&RelatedWorkers(CRAFT) 3,222 21.47 13.11 0.00 69.00 
Plant & Machine Operators & 
Assemblers (MACHINE) 2,172 24.09 11.90 0.00 69.00 
Elementary Occupations (ELEMOCC) 2,718 31.41 16.28 0.00 69.00 
Others (OOCC) 264 N/A N/A N/A N/A 
Total: 15,908 
Source: Calculated from 1% sample ofHong Kong Population Census 1991. 
with their mean at 22 years. Professional and clerks have less experience, with 15.68 
and 16.21 years only. 
The 1991 figures imply patterns that are quite different from those of 1981. 
The professionals earned the highest average monthly income ofHK$24,782.00. They 
were followed by the managers who got HK$19,063.00 on average. The third were the 
associate professionals, with HK$11,376.00 which was substantially less than the 
former two. The mean income of the other occupations were roughly similar, except 
that the elementary occupations generated the mere HK$4,490.60. As regards 
schooling, the professionals were again the most educated, with an average of 15.04 
years. They were distantly followed by the associate professionals (12.53 years) and 
the managers (11.62 years). The other occupations had less schooling. Among them, 
the clerks were more educated (10.98 years), and the workers of elementary 
occupations were the least educated (6.82 years). The figures for experience have a 
pattem which is nearly the reverse of that for schooling. The elementary workers were 
the most experienced, with an average of 31.41 years. The machine operators came 
second with 24.09 years. The professionals and the associate professionals were the 
least experienced, with 14.93 and 14.78 years only. The clerks had 17.92 years, which 
was not a large figure. The managers, who were very educated, were also very 
experienced. They had a mean figure of 23.35 years of experience. The service 
workers and the craft workers had similar years of experience, with figures around 
twenty years. 
After a brief summary of the descriptive statistics, we will apply the more 
rigorous empirical tools to analyze the relations between eamings, schooling, 
experience, and occupations in the next section. 
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11. Earnings Functions with Occupations as Dummy Variables 
In this section, we modify the eamings function to study the occupational 
differences in eamings. We first define dummy variables for the various occupations. 
They indicate which occupation a person belongs to. The benchmark group chosen is 
the managers and administrators (MANAGE). Again, White's (1980) HCCM 
estimator is employed to regress the logarithm of eamings (LNEARN) on schooling 
(EDUC), experience (EXPER), experience squared (EXPER2), the interaction term 
between schooling and experience (EDEX), and the dummy variables for the 
occupations. Since the categorizations of occupations for 1981 and 1991 are different, 
we have to use separate models. The 1981 and 1991 models are respectively as 
follows. 
LNEARN = /?• + p , EDUC + p^ EXPER + 凡 EXPER2 + /?, EDEX 
+ a,PROFESS + a^CLERK + a3SERVICE + a4PROD + a^OOCC +11 
LNEARN = j3o +y^!EDUC + ^ X P E R + y^3EXPER2 + ^ E D E X 
+ aiPROFESS + a^ASSPROF + a3CLERK + a4SERVICE + a5CRAFT 
+ a^MACHINE + a7ELEMOCC + agOOCC + u 
The dummy variables take the value of 1 if an individual belongs to that category, 
otherwise they take the value of 0. The simplification that only the intercept is affected 
by the dummies is maintained. 
The results of estimation are summarized in Table 18. The adjusted R^'s are 
respectively 0.3203 and 0.4590 in 1981 and 1991. All the estimates for the 
1 1 2 
TABLE 18: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Occupations as Dummy Variables 
for Working Men of Hong Kong, 1981 & 1991 
Dependent variable: Logarithm of Monthly Earnings (LNINC) 
Benchmark Group: Managers and Administrators (MANAGE) 
1981 1991 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 6.9626 128.40 0.00 7.7196 146.90 0.00 
EDUC 0.0889 27.23 0.00 0.1059 27.82 0.00 
EXPER 0.0673 34.33 0.00 0.0754 33.79 0.00 
EXPER2 -0.0009 -34.72 0.00 -0.0010 -36.73 0.00 
EDEX -0.0016 -13.32 0.00 -0.0021 -16.98 0.00 
PROFESS -0.3992 -9.04 0.00 0.1435 4.21 0.00 
ASSPROF -0.3447 -15.72 0.00 
CLERK -0.8119 -2l.2l 0.00 -0.6758 -33.33 0.00 
SERVICE -0.7929 -20.80 0.00 -0.5424 -26.59 0.00 
PROD -0.8629 -23.19 0.00 
CRAFT -0.6962 -35.74 0.00 
MACmNE -0.7185 -36.31 0.00 
ELEMOCC -0.8926 -44.49 0.00 
OOCC -0.9887 -15.92 0.00 -1.0059 -19.30 0.00 
R-square 0.3207 0.4594 
Adj. R-square 0.3203 0.4590 
F value 742.04 1125.47 
No. of cases 14,156 15,908 
Data: 1% sample o f H o n g Kong Population Censuses, 1981 & 1991. 
coefficients of the schooling and experience variables have the expected signs. All 
estimates including the dummies are highly significant. Therefore, the other 
occupations' earnings were significantly different from those of the managers in both 
years. 
The method for creating an index to compare the earnings differentials can be 
profitably utilized again here. By transforming the regression model of, say, the 
professionals, we get 
LNEARN = � o + � i E D U C + � : E X P E R + ^3EXPER2 + ^^EDEX + ajPROFESS. 
Taking exponential function on both sides, 
EARN = e x p ( � � + ^jEDUC + ^ ^ EXPER + ^^3EXPER2 + ^ 4EDEX) x exp(&PROFESS). 
Since the value of PROFESS is 1, the professionals eam exp(aj) times of what the 
managers can make. Giving an index value of 1.00 to the benchmark group of 
managers, the exponentials of the estimated coefficients for other dummies become 
the index values for other occupations. These index figures are summarized in Table 
19, Again, the estimated rates of retum to schooling for the occupational sub-samples 
have also been computed and summarized in the same table. These rates of retum are 
found by the standard earnings function: 
LMNC = ^0 + AEDUC + � : E X P E R + �3EXPER2 + u . 
The estimated rates of retum are all highly significant for each subgroup. The detailed 
regression results are too many to list separately. 
In Table 19A, the occupations are ranked according to the index of effects on 
earnings in Table 19. Recall the problem of insignificant differences in the estimates, 
the r-statistic for testing equality of coefficients is again used here. The ；？-values are all 
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TABLE 19: 
Index of Effect on Earnings, and Rates of Return to Schooling, 
ofDifferent Occupations, Hong Kong 1981 & 1991. 
~ \ ~ l ~ 
^ ,. T j Rate of T 1 Rate of Occupation Index ^ Index 
Retum Retum 
Managers & Administrators 
(MANAGE) 1.00 ! 。 遷 1.00 讓 
Professionals (PROFESS) 0.67 11.18% 1.15 17.51% 
Associate Professionals (ASSPROF) N/A N/A 0.71 io.93% 
Clerks (CLERK) 0.44 7.15% 0.51 4.65% 
Service Workers & Shop Sales 
Workers (SERVICE) 0.45 6.00% 0.58 4.13o/o 
Production & Related Workers, 
TransportEquipmentOperators& 0.42 3.00% N/A N/A 
Labourers (PROD) 
Craft&RelatedWorkers(CRAFT) N/A N/A 0.50 3.36% 
Plant & Machine Operators & 
Assemblers (MACH^E) N/A N/A 0.49 0.98% 
Elementary Occupations (ELEMOCC) N/A N/A 0.41 i.21% 
Notes: The index is calculated by exponentiating the parameter estimates ofcorresponding 
dummies in table 18. Estimates not shown but marked with "-" are insignificant at 0.10 level. 
The estimates for rates ofretum are found by estimating the standard statistical eamings flinction 
on each subgroup. 
， 
TABLE 19A: 
Rankings according to Index of Effects on Earnings 
of Different Occupations in Hong Kong 
(Manager and Administrators = 1.00) 
1981 1991 
MANAGE 1.00 PROFESS 1.15 
PROFESS 0.67 MANAGE 1.00 
SERVICE 0.45 ASSPROF 0.71 
CLERK 0.44 SERVICE 0.58 



























































































































































































































































































































































































































































tabulated in Table 19B. The significant estimates are shown as bold figures if they are 
significant at 0.10 level. Adopting the cross-referencing procedures used in the last 
two chapters, we can determine the significance of the eamings differences among the 
occupations. For the benchmark group, "Y" refers to a significant case at 0.01 level. 
In 1981, only the difference in eamings between the service workers and the 
clerks was insignificant. All other differences are highly significant. All occupations 
had less effect on eamings than the managers. The ranking is: the managers, the 
professionals, the service workers or the clerks, and lastly, the production workers. 
In 1991, only the eamings difference between clerks and crafts workers, and 
that between crafts workers and machine operators, are insignificant. Hence the 
ranking is: the professionals, the managers, the associate professionals, the service 
workers, the clerks or the crafts workers or the machine operators, and lastly, the 
workers of the elementary occupations. Note that the professionals and the managers 
have changed their positions in this year. The service workers' income became 
significantly higher than that of the clerks. The production workers in 1981 were just 
the crafts workers and the machine operators in 1991. They stayed at the bottom of the 
lists for both years. 
III. Contribution ofEducational Fields to Earnings 
In this section, we are to see how educational fields affect eamings in the 
various occupational sub-samples. The models for 1981 and 1991 used in the previous 
chapter are to be repeated on the subgroups here as follows. 
8 
LNEARN 二 凡 + � l E D U C + y^EXPER + ^ X P E R 2 + j3^EDEX 
+ aiARTHUM + a2SCIEN + a3TEACH + a4ACCT+a5BUSnN[ 
+ a^COMPUT+a^MEDIC + agARCCIV + a9MECHAN + dZioELECT 
+ aiiTEXTILE + a12DESIGN + a13TRANPT+a14OFIELD + u 
LNEARN = ^0 + y^iEDUC + /^:EXPER + AEXPER2 + j3^EDEX 
+ ^ jART+a^ HUMAN + a3SCIEN + a4TEACH + a5ACCT 
+ a ^ B U S I N + a 7 C O M P U T + a 3 M E D I C + a 9 A R C H I T + a10CIVIL 
+ c^ijMECHAN + a12ELECT+ a13TEXTILE + a14DESIGN + a15LAW 
+ ^igCOMMUN + a17OFIELD + u 
The 1981 estimation results are summarized in Tables 20A, 20B, and 20C. The 1991 
results in Tables 21A, 21B, 21C, and 21D. In 1991, the adjusted R^'s of the 
regressions range from the lowest of 0.0758 for the machine operators, to the highest 
of 0.4121 for the professionals. The range in 1981 is narrower, between 0.1647 of the 
production workers and 0.3526 of the clerks. Except for the interaction term in the 
managers subgroup in 1981, all coefficient estimates for the schooling and experience 
variables are highly significant. However, only some of the estimates for the 
coefficients of the dummies are significant. 
We again compute an index of effects of the different educational fields on 
eamings. Taking exponential functions on the coefficient estimates for the educational 
dummies, we can compute an index for each occupation. The 1981 and 1991 index 
figures for the occupations are condensed in Table 22A and Table 22B respectively. 
Note that there are quite a number of insignificant cases, thus leaving many empty 
items in the tables. 
In order to make sense of the figures sparsely located in Tables 22A and 22B, 
the five largest significant estimated index figures have been extracted out for each 
occupation in each year. Only those fields with index values greater than 1.00 are 
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included in this "top-five" list, because those with indexes below unity actually eamed 
less than general education. The collected figures are placed in Table 23. Since we 
have not applied the Mest for checking equality of estimates, the rankings are not 
exact. 
Graduates of accounting and computer studies were generally the more 
successful managers in 1981. Instead, the better managers in 1991 were the business 
graduates. In 1981, the successful professionals were the students of transport studies 
and computer studies. After a decade, the top-eaming professionals were the students 
of law, medicine, accounting, and architecture. Moreover, no field significantly 
contributed to earnings for the craft workers. 
The other rankings are really difficult to interpret. In 1981, students of 
medicine, computer studies, and design appeared to be good clerks. This result is 
indeed hard to understand. For the same year, business majors were found to be good 
production workers. The excellent service workers included graduates of transport 
studies, architecture, civil engineering, computer studies, arts and humanities, and 
even mechanical engineering. Again, it is hard to interpret these results by common 
sense and casual observation. 
In 1991, good clerks did not include the medical students, but included the 
computer and architecture majors. The very mixed subgroup of service workers did 
not have educational fields that significantly affect earnings, with the only exception 
ofthe students of communications and journalism. The successful machine operators 
appeared to be the accounting, law, design, and arts graduates. This also seems to be a ‘ 
surprising result. It is hard to come up with some common sense answers. 
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TABLE 20A: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummies 
for Different Occupations in Hong Kong, 1981 
1 ^ 
Dependent variable: Logarithm of Monthly Earnings (LMNC) 
Benchmark Group: General Education (GFIELD) 
Managers & Administrators Professionals 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 6.5067 16.30 0.00 5.2973 19.23 0.00 
EDUC 0.1084 3.51 0.00 0.1666 7.58 0.00 
EXPER 0.0599 3.39 0.00 0.1094 8.74 0.00 
EXPER2 -0.0008 -4.27 0.00 -0.0014 -9.75 0.00 
EDEX -0.0004 -0.46 0.65 -0.0028 -3.48 0.00 
ARTHUM 0.1561 0.89 0.37 -0.1398 -1.26 0.21 
SCIEN -0.2707 -1.08 0.28 -0.2187 -1.73 0.08 
TEACH 0.4788 0.65 0.51 -0.0699 -0.73 0.46 
ACCT 1.0143 2.04 0.04 0.1404 0.53 0.60 
BUSn^ 0.1591 0.82 0.41 0.0685 0.53 0.60 
COMPUT 0.6984 3.08 0.00 0.3214 2.22 0.03 
M E D I C - 0 . 7 5 0 0 -2.98 0.00 0 .1261 0.20 0.64 
ARCCIV -0.0588 -0.19 0.85 0.1353 1.50 0.13 
MECHAN 0.0779 0.47 0.64 0.0326 0.25 0.80 
ELECT -0.0720 -0.29 0.78 0.1818 1.54 o.l3 
TEXTILE -0.0478 -0.17 0.87 -1.0959 -10.11 0.00 
DESIGN -0.0490 -0.l7 0.87 -0.2613 -l.56 0.12 
TRANPT -0.1 178 -0.76 0.45 0.4884 2.50 0.0l 
OFIELD 0.5643 2.72 0.01 -0.1723 -0.50 0.62 
R-square 0.2260 0.2998 
Adj. R-square 0.1950 0.2829 
F value 7.27 17.77 
No. ofcases 467 766 
Data: 1% sample o f H o n g Kong Population Censuses, 1981 & 1991. 
TABLE 20B: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummies 
for Different Occupations in Hong Kong, 1981 
12^ 
Dependent variable: Logarithm of Monthly Earnings (LMNC) 
Benchmark Group: General Education (GFIELD) 
Clerks Service Workers & Shop Sales Workers 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 5.5539 41.66 0.00 6.1587 84.93 0.00 
EDUC 0.1283 11.43 0.00 0.0984 13.92 0.00 
EXPER 0.0990 14.43 0.00 0.0611 16.28 0.00 
EXPER2 -0.0014 -16.96 0.00 -0.0008 -16.84 0.00 
EDEX -0.0025 -5.95 0.00 -0.0016 -7.15 0.00 
ARTHUM 0.1295 1.09 0.28 0.4111 3.13 0.00 
SCIEN -0.2909 -1.21 0.23 0.3329 1.42 0.16 
TEACH -0.3527 -2.97 0.00 -0.0436 -0.22 0.83 
ACCT -0.1200 -1.27 0.21 -0.2555 -1.89 0.06 
BUSnsf 0.0856 0.95 0.34 0.1533 1.03 0.30 
COMPUT 0.4221 8.88 0.00 0.5970 16.97 0.00 
MEDIC 1.2364 17.89 0.00 -0.3948 -1.80 0.07 
ARCCIV 0.2753 0.95 0.35 0.7645 3.39 0.00 
MECHAN -0.4969 -3.87 0.00 0.4064 1.63 0.l0 
ELECT 0.1428 0.99 0.32 -0.6536 -3.60 0.00 
TEXTILE -0.2868 -9.l2 0.00 -0.1104 -l.6l o.ll 
DESIGN 0.1844 3.73 0.00 -0.5179 -13.26 0.00 
TRANPT -2.0370 -44.24 0.00 0.8069 2.57 0.01 
OFIELD 0.1224 0.47 0.64 0.0619 0.33 0.74 
R-square 0.3617 0.2035 
Adj. R-sqiiare 0.3526 0.1998 
F value 39.85 55.18 
No. of cases 1,285 3,9Q6 
Data: 1% sample o f H o n g Kong Population Censuses, 1981 & 1991. 
TABLE 20C: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummies 
for Different Occupations in Hong Kong, 1981 
1 ^ 
HMM^WWHHMM^^^HHMHI^^^HMWHI^^^^MII^^^^^^^^^^^^^^^^^^^^HMai^^^^^^^^^^^^^BHI^^HHaHHM^^^^^HMMHHHHMM^^^^^^^MMI^HIII^MI^^MHIHM^^MH^H^^HI 
Dependent variable: Logarithm of Monthly Earnings (LMNC) 
Benchmark Group: General Education (GFIELD) 
Production & Related Workers, Transport 
Equipment Operators & Labourers 
Estimate t-ratio p-value 
Intercept 6.3558 146.70 0.00 
EDUC 0.0615 14.21 0.00 
EXPER 0.0613 24.55 0.00 
EXPER2 -0.0009 -26.10 0.00 
EDEX -0.0013 -7.60 0.00 
ARTHUM 0.0048 0.04 0.97 
SCIEN 0.0120 0.11 0.91 
TEACH -0.3726 -2.82 0.01 
ACCT -0.1043 -0.92 0.36 
BUSIN 0.5574 3.08 0.00 
COMPUT 0.2516 1.33 0.18 
MEDIC -0.5927 -5.98 0.00 
ARCCIV -0.1950 -1.28 0.20 
MECHAN -0.0100 -0.12 0.90 
ELECT -0.0603 -0.94 0.35 
TEXTILE 0.2105 1.21 0.23 
DESIGN 0.1709 0.79 0.43 
TRANPT -0.1 149 -0.93 0.35 
OFIELD -0.3289 -4.21 0.00 
R-square 0.1667 
Adj. R-square 0.1647 
F value 82.21 
No. ofcases 7,414 
Data: 1% sample of Hong Kong Population Census, 1981. 
TABLE 21A: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummies 
for Different Occupations in Hong Kong, 1991 
^9n 
Dependent variable: Logarithm of Monthly Earnings (LNINC) 
Benchmark Group: General Education (GFIELD) 
Managers & Administrators Professionals 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 7.0087 23.84 0.00 5.7480 13.17 0.00 
EDUC 0.1543 7.09 0.00 0.2030 5.87 0.00 
EXPER 0.0825 6.29 0.00 0.1341 8.22 0.00 
EXPER2 -0.0009 -6.30 0.00 -0.0019 -8.15 0.00 
EDEX -0.0025 -3.93 0.00 -0.0023 -2.68 0.01 
ART -0.2772 -0.70 0.48 -0.2282 -1.08 0.28 
HUMAN 0.1422 1.45 0.15 -0.1082 -0.64 0.53 
SCIEN 0.0192 0.13 0.90 0.0267 0.l7 0.87 
TEACH 0.2860 0.58 0.56 -0.0555 -0.4l 0.68 
ACCT 0.1625 1.00 0.32 0.4843 2.81 0.01 
BUSIN 0.2655 3.00 0.00 0.2239 1.26 0.21 
COMPUT -0.0795 -0.44 0.66 -0.0585 -0.37 0.71 
MEDIC -0.3881 -i.69 0.09 0.5186 2.96 0.00 
ARCHIT 0.2339 i.i5 0.25 0.3435 1.76 0.08 
CIVIL 0.0445 0.32 0.75 0.1543 0.97 0.33 
MECHAN -0.0089 -0.09 0.93 0.0043 0.03 0.98 
ELECT -0.1381 -1.15 0.25 0.0743 0.50 0.62 
TEXTILE -0.1691 -1.15 0.25 -0.0033 -0.03 0.98 
DESIGN 0.2549 1.36 0.18 -0.1743 -1.07 0.28 
LAW 0.3304 0.86 0.39 1.0289 5.49 0.00 
COMMUN -0.1629 -0.67 0.50 -0.2711 -0.84 0.40 
OFIELD -0.1177 -0.62 0.53 0.3407 1.85 0.07 
R-square 0.1906 0.4304 
Adj. R-square 0.1813 0.4121 
F value 20.53 23.50 
No. ofcases 1，853 675 
Data: 1% sample o f H o n g Kong Population Censuses, 1981 & 1991. 
TABLE 21B: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummies 
for Different Occupations in Hong Kong, 1991 
mjL 
Dependent variable: Logarithm ofMonthly Eamings (LNESfC) 
Benchmark Group: General Education (GFIELD) 
Associate Professionals Clerks 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 6.3670 32.02 0.00 7.1828 51.92 0.00 
EDUC 0.1676 10.32 0.00 0.0967 8.16 0.00 
EXPER 0.1122 12.14 0.00 0.0645 10.87 0.00 
EXPER2 -0.0014 -12.67 0.00 -0.0008 -12.88 0.00 
EDEX -0.0029 -5.12 0.00 -0.0015 -3.94 0.00 
ART -0.2408 -l.65 0.10 -0.3583 -2.17 0.03 
HUMAN 0.0438 0.50 0.62 -0.0710 -0.71 0.48 
SCIEN -0.1316 -1.63 0.10 -0.1783 -0.93 0.35 
TEACH 0.1317 1.60 0.11 -0.2465 -2.46 0.01 
ACCT 0.0062 0.05 0.96 -0.1858 -1.56 0.12 
B U S I N 0 .0066 0.08 0.94 0 .0364 0.48 0.63 
COMPUT 0.0592 0.57 0.57 0.2424 6.43 0.00 
MEDIC -0.3007 -2.31 0.02 -0.4366 -7.50 0.00 
ARCHIT -0.0808 -l . l l 0.27 0.0915 8.31 0.00 ‘ 
CIVIL -0.0521 -0.72 0.47 -0.2271 -5.86 0.00 
MECHAN 0.0441 0.73 0.46 -0.2909 -2.23 0.03 
ELECT -0.0310 -0.49 0.62 -0.0648 -0.47 0.64 
TEXTILE -0.1979 -2.34 0.02 -0.0983 -0.78 0.44 
DESIGN -0.1906 -2.20 0.03 -0.0601 -0.30 0.76 
LAW 0.4315 1.22 0.22 0.0196 0.66 0.51 
COMMUN -0.0347 -0.20 0.84 -0.0282 -0.66 0.51 
0?正11) -0.2190 -0.88 0.38 -0.3020 -2.01 0.05 
R-square 0.3031 0.2227 
Adj. R-square 0.2938 0.2102 
F value 32.44 17.70 
No. of cases 1,588 1,319 
Data: 1% sample o f H o n g Kong Population Censuses, 1981 & 1991. 
TABLE 21C: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummies 
for Different Occupations in Hong Kong, 1991 
l9n 
Dependent variable: Logarithm ofMonthly Earnings (LNEMC) 
Benchmark Group: General Education (GFIELD) 
Service workers & Shop Sales Workers Craft & Related Workers 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 7.1687 66.72 0.00 7.1687 70.60 0.00 
EDUC 0.1152 12.17 0.00 0.0932 10.19 0.00 
EXPER 0.0775 14.12 0.00 0.0766 15.55 0.00 
EXPER2 -0.0010 -15.62 0.00 -0.0010 -17.97 0.00 
EDEX -0.0026 -7.71 0.00 -0.0022 -7.31 0.00 
A R T - 0 . 2 5 2 4 -0.60 0.55 - 0 . 2 9 1 6 -1.72 0.09 
HUMAN -0.0749 -0.44 0.66 -0.1258 -0.80 0.43 
SCIEN -0.1759 -1.10 0.27 -0.2160 -1.27 0.20 
TEACH -0.4760 -2.26 0.02 N/A 
ACCT -0.2027 -0.39 0.70 -0.0484 -0.17 0.87 
BUSEM -0.0362 -0.20 0.84 0.0186 0.14 0.89 
COMPUT 0.0489 0.37 0.71 -0.0064 -0.04 0.97 
MEDIC -0.4759 -7.93 0.00 -0.1536 -0.45 0.65 
ARCHIT 0.0570 0.15 0.88 0.1911 0.99 0.32 ‘ 
CIVIL -0.0771 -0.32 0.75 0.1433 0.77 0.44 
MECHAN -0.2459 -2.23 0.03 0.0466 0.70 0.48 
ELECT -0.0525 -0.49 0.62 -0.0396 -0.52 0.60 
TEXTILE -0.8887 -30.66 0.00 -0.1965 -9.73 0.00 
DESIGN -0.2211 -1.26 0.21 -0.1136 -0.73 0.47 
LAW N/A N/A 
COMMUN 0.4096 8.33 0.00 N/A 
OFIELD -0.3120 -l.80 0.07 -0.1279 -0.62 0.54 
R-square 0.1786 0.1444 
Adj. R-square 0.1707 0.1396 
F value 22.57 30.04 
No. of cases 2,097 3,222 
Data: 1% sample o f H o n g Kong Population Censuses, 1981 & 1991. 
TABLE 21D: 
White's (1980) Heteroscedasticity-Consistent Covariance Matrix Estimation 
Results of Earnings Functions with Educational Fields as Dummies 
for Different Occupations in Hong Kong, 1991 
^9n 
Dependent variable: Logarithm ofMonthly Eamings (LNINC) 
Benchmark Group: General Education (GFIELD) 
Plant & Machine Operators & Assemblers Elementary Occupations 
Estimate t-ratio p-value Estimate t-ratio p-value 
Intercept 7.5196 65.93 0.00 7.5041 87.36 0.00 
EDUC 0.0742 7.22 0.00 0.0628 7.85 0.00 
EXPER 0.0618 11.35 0.00 0.0458 12.91 0.00 
EXPER2 -0.0009 -12.79 0.00 -0.0006 -16.43 0.00 
EDEX -0.0022 -7.03 0.00 -0.0014 -6.99 0.00 
ART 0.0905 2.22 0.03 -0.3039 -3.69 0.00 
HUMAN -0.0326 -0.29 0.77 -0.0037 -0.03 0.98 
SCIEN -0.3132 -1.94 0.05 0.2103 1.03 0.31 
TEACH 0.0992 1.61 0.11 0.1776 2.20 0.03 
ACCT 0.3347 8.35 0.00 -0.1766 -2.64 0.01 
BUSIN 0.0620 0.46 0.65 0.4024 2.32 0.02 
COMPUT -0.4737 -12.50 0.00 0.4877 13.85 0.00 
MEDIC -0.2008 -1.20 0.23 -0.4021 -1.99 0.05 
ARCHIT N/A 0.2028 3.90 0.00 
CIVIL 0.0037 0.02 0.98 -0.0959 -0.73 0.47 
MECHAN 0.1295 0.86 0.39 0.1051 1.04 0.30 ‘ 
ELECT -0.0037 -0.03 0.98 0.3300 6.08 0.00 
TEXTILE N/A -0.1363 -0.52 0.61 
DESIGN 0.2141 3.11 0.00 -0.4299 -1.39 o.l7 
LAW 0.2683 6.34 0.00 -0.3933 -11.59 0.00 
COMMUN -0.1854 -5.03 0.00 N/A 
OFIELD -0.2144 -0.71 0.48 -0.0780 -0.71 0.48 
R-square 0.0839 0.1551 
Adj. R-square 0.0758 0.1489 
F value 10.38 24.76 
No. of cases 2,172 2,718 
Data: l°o sample of Hong Kong Population Censuses. 198 1 & 1991. 
TABLE 22A: 
Index of Effects of Different Educational Fields on Earnings 
in Different Occupations, Hong Kong 1981. 
1981 
Educational 
Field MANAGE PROFESS CLERK SERVICE PROD 
GFiELD i m LOO L ^ iToo Ym 
ARTHUM - - - 1.51 -
SCIEN - 0.80 - - -
TEACH - - 0.70 - 0.69 
ACCT 2.76 - - 0.77 -
BUSE^ - - - - 1.75 
COMPUT 2.01 1.38 1.53 1.82 -
MEDIC 0.47 - 3.44 0.67 0.55 • 
ARCCIV - - - 2.15 -
MECHAN - - 0.61 1.50 -
ELECT - - - 0.52 -
TEXTILE - 0.33 0.75 - -
DESIGN - - 1.20 0.60 -
TRANPT - 1.63 0.13 2.24 -
OFIELD L76 - - - 0.72 
Notes: The index is calculated by exponentiating the parameter estimates of corresponding 















































































































































































































































































































































































































































































































































































The Top 5 Educational Fields that Generate 
the Highest Average Earnings in Different Occupations, Hong Kong 1981 & 1991. 
1981 
HIGH LOW 
Occupations 1 2 3 4 5 
Managers & Administrators ACCT COMPUT GFIELD - -
Professionals T R A N P T C O M P U T G F I E L D - -
Clerks MEDIC COMPUT DESIGN - -
= : W o r k e r s & S h o p S a l e s 丁 議 ？ 丁 ARCCIV COMPUT ARTHUM MECHAN 
Production & Related Workers, 
Transport Equipment Operators BUSESf G F I E L D - - -
& Labourers 
Source: Calculated from 1% sample ofHong Kong Population Census 1981. 
1991 
HIGH LOW 
Occupations 1 2 3 4 5 
Managers & Administrators B U S I N G F I E L D - - ~ 
Professionals L A W M E D I C A C C T A R C H I T G F I E L D 
Associate Professionals G F I E L D - - - -
Clerks C O M P U T ARCHIT GFIELD - -
t e = r s W G _ & S h e p S a l e s ^ O M M U N GFIELD - - -
Craft & Related Workers G F I E L D - - - -
= m = - a p e - & ACCT LAW DESIGN ART GFIELD 
Elementary Occupations COMPUT BUSIN ELECT ARCHIT TEACH 
Source: Calculated from 1% sample ofHong Kong Population Census 1991. 
IV. Summing-up 
The findings of the present chapter tell us that there did exist earnings 
differential among the various occupations in 1981 and 1991. The contribution of 
alternative educational fields lo earnings for different occupations has also been 
analyzed. Some ofthe results are in accordance with casual observation, thus need no 
further discussion. Other resulls are less imuitive, such as the medical siudents as 
good clerks, and lhe law graduates as successful machine operators. To fully 
understand ihese results, further research is necessary. 
: ' ' 
Chapter 8 Conclusion 
The whole of this thesis is devoted to the study of the sources of earnings 
variations. We approach the topic by using the insights of the successful theory of 
human capital and the skillful empirical tool of the earnings function. In the context of 
Hong Kong, we have found that both education and experience are important 
determinants of earnings. We have also seen that people's educational backgrounds, 
the industries in which they are working, and the occupations which they are having 
also influence how much they can eam given the same schooling and experience 
levels. 
Throughout the whole thesis, we have ignored several problems. The first is 
the problem of omitted ability bias. This is essentially a data problem. The availability ‘ 
of data on ability, on twins, or panel data is necessary for any improvement in our 
estimates. Another problem is also about the data: problems in measuring and 
collecting data. The biases engendered by truncation and over-estimation mentioned in 
chapter 3 are always irrecoverable. The solution to this problem can only be dealt with 
by the government statisticians. Improvements along these lines should be sought in 
future research. 
A feature of the empirical analyses presented in this thesis is that the methods 
are indeed simple and straightforward. The earnings function and its variants have 
been profitably utilized with ease. The troubles imposed on the researcher are solely 
the boring and cumbersome procedures of data cutting and computer programming. 
132 
But, in view of the vast amount of results produced in the present thesis, the whole 
exercise is not less worthwhile. 
• 
1 "> ’ i j j 
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